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© Renin-inhibitory oligopeptides, their prei^aration and use. 
© Oligopeptides of formula (I): 

I 5 

R 2 0 ^ 0 CH 2 0 R 8 0 

, I II IH I " !■ 7 

Rl-CH-C-M-CH-C-HH-CH-CHHCHjInrC-WHCH-C-KHln-R' (I) 

R 3 OH 

where FV-R 7 are various organic groups and n and m are 0 or1 , have renin-inhibitory activity and are particularly 
suitable for oral administration. They may be prepared by condensing their component amino acids or lower 
oligopeptides using conventional peptide synthesis reactions. 
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RENIN-INHIBITCRY OLIGOPEPTIDES. THEtR PREPARATION AND USE 



The present invention relates to a series of new oligopeptides which have renin-inhibitory and. hence, 
hypotensive activities and thus are of particular value in the treatment of hypertension induced by failures in 
the renin-angiotensin system. The invention also relates to the preparation of such compounds and to their 
use in such treatment 

5 There is considerable evidence that reduction of elevated biood pressure reduces the risks of morbidity 
and mortality. Elevated blood pressure (hypertension) can be caused by a variety of factors and a large 
number of drugs is available for the treatment of hypertension, the drug of choice being dictated in large 
measure by the cause of the hypertension. Angiotensin I is a polypeptide formed by the action of renin 
upon a plasma protein and is converted to angiotensin II by the action of ACE (angiotensin converting 

to enzyme). Angiotensin II causes constriction of the arterioles and can produce hypertension. Hypertension of 
this type can be reduced by reducing the plasma concentration of angiotensin which, in turn, can be 
achieved by inhibiting the activity of renin. The number of available drugs having this type of inhibitory 
activity is very limited, and, to date, no such drug is commercially available. 

A variety of peptide derivatives having this type of activity is known. Those prior art compounds 

rs believed to be closest to the compounds of the present invention, in that they are based upon the rather 
uncommon amino acid statine and analogs thereof, are disclosed in European Patent Publication No. 
156,321 and in copending European Patent Application Publication No. 0186977. 

A serious disadvantage common to almost all of the known renin-inhibitory oligopeptides, including 
those mentioned in the previous paragraph, is that, in practice, it is necessary to administer them by 

20 parenteral routes, e.g. by injection, as suppositories or even by inhalation. This applies even in those cases 
where the compounds have been suggested for oral use, since it has subsequently been found that they 
either are insufficiently stable to enzymes, e.g. esterases, present in the digestive system or are inad- 
equately absorbed from the stomach and/or intestines or both. Of course, the poor stability is expected with 
oligopeptides, as the mammalian digestive system is specifically designed to break down compounds of 

25 that type. Consequently, even if the compounds can be administered orally, such high doses are necessary 
in order to make up for poor absorption and/or losses caused by digestion as to make oral administration 
impractical. 

It is, of course, well known that the oral route is the preferred route of administration, particularly where 
(as with the drugs with which the present invention is concerned) drugs are intended for self-administration 
so by the patient, generally over a long period of time. 

Hence, the inability of the known renin-inhibitory oligopeptides to be administered via the oral route is a 
serious disadvantage to their practical therapeutic use. 

We have now discovered a series of peptide derivatives having a very marked ability to inhibit the 
activity of renin, which ability is believed to be significantly better than that of the prior art compounds, 
as However, most significantly and surprisingly, the compounds of the invention have been found to have 
excellent absorptive properties (especially through the intestinal and digestive tracts) upon oral administra- 
tion, quite contrary to what has been generally experienced with prior art oligopeptide compounds. 
Moreover, certain of the compounds of the invention have additionally and unexpectedly demonstrated very 
good stability on oral administration (i.e. they are stable to digestive enzymes, e.g. esterases). Moreover, 
40 and again surprisingly in view of the limited water solubility of most oligopeptides, the compounds of the 
present invention have good water solubility. 

These unexpected properties render the compounds of the invention especially suited to oral admin- 
istration as well, of course, as the more traditional parenteral routes of administration. 
The compounds of the invention are peptides having the general formula (I): 

45 
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R 2 0 K U 0 CH 7 0 R 5 0 

, I II I II I II I II 7 

R l -CH-C-N-CH-C~HH-CH"CH-(i:H 2 ) rn -C-HH-{CH-C-HH) n -R / (I) 



R3 



OH 



70 wherein: 

m is the cypher 0 or the integer 1; 
nis the cypher 0 or the integer 1; 

R* represents a group of formula -A-R B . 
T5 wherein: A represents a C-C. alkylene group; and R 8 represents an aryi group, a heterocyclic group, a C 2 - 
Cs aliphatic acyl group, a heterocyclic acyl group or an alkoxyalkoxy group in which each aikoxy part is C- 



a group of formula -CONR'R". 

wherein R* and R ,a are the same or different and each represents a hydrogen atom, a CrC* aikyl group or a 
CrC* alkyl groups having at least one of substituents (a), defined below, 



or a group of formula -NHCOR 11 , 

wherein R" represents a C,-C rt alkyl group, a OC, e alkyl group having at least one of substituents (b), 
25 defined below, an aryl group, a heterocyclic group, a C.-& aikoxy group, a CrC* aikoxy group having at 
least one of substituents (c), defined below, an aralkyloxy group or an aryloxy group, 
provided that, when both m = 1 and n = 1. R 1 represents said group of formula -A-R 8 or said group of 
formula -CONR 9 R , °; 



R* represents a group of formula -B-R", 
wherein B represents a C,-C t o alkylene group and 
R 12 represents an aryl group or a heterocyclic group; 
R* represents a hydrogen atom or a CrC* alkyl group; 

35 R* represents a CrC* alkyl group, a C,-C« alkyl group having at least one of substituents (d). defined 
below, a C*-C s alkenyl group, a C*-C 5 alkenyl group having at least one halogen substituent, a C 2 -C s alkynyl 
group, a hydrogen atom or a CrC* cycioaJkyl group; 



R 5 represents an isopropyl group, a Crd cycloalkyi group or a phenyl group; 
R* represents a C,-C« alkyl group; 

R 7 represents a C,-C t o alkyl group having at least one of substituents (e), defined below, or a CrC» alkyl 
group having at least one of substituents (e) and at least one of substituents (f). defined below; 



said aryl groups and the aryl parts of said aryloxy. aralkyloxy, arylthio, aralkylthio, arylsulphinyi. arylsul- 
phonyl, aromatic carboxylic acylamino, aralkyloxycarbonylamino, aryloxycarbonyi and aralkyloxycarbonyl 
groups are C*-C« carbocyclic aryl groups which are unsubstituted or have at least one of substituents (d) 
and/or (g) and/or (h), defined below; 
50 the alkyl parts of said aralkyloxy, aralkylthio, aralkyloxycarbonylamino and aralkyloxycarbonyl groups have 
from 1 to 4 carbon atoms; 

said heterocyclic groups have from 5 to 14 ring atoms, of which from 1 to 5 are nitrogen, oxygen or sulphur 
rtetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) and/or (i), 
defined below; 

55 



4 



0 228 192 



substituents (at carboxy groups, C-C alkoxycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups 
where the aJkyl part is C-C and diaikylcarbamoyi groups where each alkyl part is C-C*; 



s 

substituents (b):C-C* alkoxy groups, alkoxyalkoxy groups in which each alkoxy part is C-C alkoxy, halogen 
atoms, C 2 -Cs alkoxycarbonyl groups, araikyloxycarbonyl groups, aryl groups, heterocyclic groups, C-C 
aliphatic carboxylic acyl groups, aromatic carboxylic acyl groups, heterocyclic carboxylic acyl groups and 
aryioxy groups; 

10 



substituents {clrC-C alkoxy groups and alkoxyalkoxy groups where each alkoxy part is C-C; 

75 

substituents ^hydroxy groups, C-C* alkoxy groups, aryioxy groups, aralkyloxy groups where the aikyl part 
is C-C, C-C aliphatic carboxylic acyloxy groups, C-C alkylthto groups, arylthio groups, aralkylthio groups 
where the alkyl part is C-C, C-C* alkylsulphinyl groups, C-C* alkylsulphonyl groups, arylsulphinyl groups, 

20 arylsulphonyl groups, C-C aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, 
C-C alkoxycarbonylamino groups, aralkyloxycarbonylamino groups where the alkyl part is C-C*, C-C 
alkoxycarbonyl groups, aryloxycarbonyl groups, araikyloxycarbonyl groups where the alkyl part is C-C, C- 
C aliphatic carboxylic acyl groups, aromatic carboxylic acyl groups, heterocyclic carboxylic acyl groups, 
carbamoyl groups, alkylcarbamoyl groups where the alkyl part is C-C, diaikylcarbamoyi groups where 

25 each alkyl part is C-C*, thiocarbamoyl groups, alkyl(thiocarbamoyl) groups where the alkyl part is C-C*, 
dialkyl(thiocarbamoyl) groups where each alkyl part is C-C*, ureido groups, alkylureido groups where the 
alkyl part is C-C*, dialkylureido groups where each alkyl part is C-C*, thioureido groups. aikyl(thioureido) 
groups where the alkyl part is C-C*, dialkyl(thioureido) groups where each alkyl part is C-C*. C-C. 
cycloaikyi groups, C-C cycloalkenyl groups, aryl groups, heterocyclic groups, halogen atoms, mono-, di- 

30 and trl-halomethyl groups, mercapto groups, amino groups, C-C* alkylamino groups, diaJkylamino groups 
where each alkyl part is C-C, carboxy groups, guanidino groups and guanidino groups having at least one 
C-C* aikyl substituent; 



35 

substituents {ej: amino groups, protected amino groups, aminoalkylamino groups where the aikyl part is C- 
C and one or both, amino parts may be unsubstituted or have a C-C alkyl substituent, aminoalky (aminoal- 
kylamino groups where each alkyl part is C-C* and any amino part may be unsubstituted or have a C-C* 
. alkyl substituent, guanidino groups, guanidino group having at least one C-C* alkyl substituent, phenyl 
40 groups substituted by at least one C-C* aminoaikyl substituent, phenyl groups substituted by at least one 
substituted C-C* hydroxyalkoxy group said hydroxyalkoxy group having at least one of substituents (j), 
defined below', and sulpho groups: ; 



45 

substituents (Qrhydroxy groups, carboxy groups, C-C alkoxycarbonyl groups, carbamoyl groups, alkylcar- 
bamoyl groups where the alkyi part is C-C* and diaikylcarbamoyi groups where each alkyl part is C-C*; 



so 

substituents (gfchydroxy groups, C-C* alkoxy groups, halogen atoms, aryl groups. C-C cycloaikyi groups. 
C-C alkylamino groups, dialky (amino groups where each alkyl part is C-C*. (C-C. hydroxyalkyl)amino 
groups, di(C-C hydroxyalkyi)amino groups and heterocyclic groups; 

55 



5 



0 228 192 



substituents (hV. CrC* alkyi groups, nitro groups, cyano groups. &-C 5 alkenoyl groups, C 3 -C 5 alkenoyl 
groups having at least one of substituents (d) and C,-Ci alkyl groups having at least one of substituents (g); 



5 

substituents {i^oxygen atoms; and 



io substituents (Qramino groups, C,-C« alkylamino groups, dialkylamino groups where each alkyl part is C,-C* t 
heterocyclic groups and heterocyclic-substituted C,-C* alkylamino groups; 

and pharmaceutically acceptable salts, e.g. acid addition salts, thereof. 

is The invention also provides the use for the manufacture of a medicament for the treatment or 
prophylaxis of angiotensin-induced hypertension in a mammal, which may be human or non-human, of a 
compound of formula (I) or a pharmaceutically acceptable salt thereof. 

The invention also provides a composition for the treatment of angiotensin-induced hypertension in a 
mammal, which may be human or non-human, which comprises a compound of formula (I) or a 

20 pharmaceutically acceptable salt thereof in admixture with a pharmaceutical acceptable carrier or diluent 
The compounds of the invention may be prepared by reacting together two compounds, one having a 
terminal carboxy group or reactive derivative thereof and the other having a terminal amino group or 
reactive derivative thereof, under conditions conventional for peptide synthesis, said two compounds 
corresponding to the fragments derivable by cleavage of any one of the peptide bonds A, B f C and D: 



25 



30 
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R5 



R 0 R 0 CHo 0 R 0 

ill I I I II I II 7 ffI 

R'-CH-Cj-N -CH-C T NH -CH -CH -(CH 2 ) m - C jH H— (CH-C H ) n -R ( I 1 
R J 



7 NH -CH - CH -(CH? L- C 7 H H- (CH-C7N 

I !■ I I 

B CO 



40 {in which FT-R'. m and n are as defined above). 

Where R 1 represents a group of formula -A-R*. A may represent a Ci-C a , preferably a C,-C», alkylene 
group, which may be a straight or branched chain group. This group is a bivalent hydrocarbon group and 
the two "free" valencies may be on different carbon atoms or on the same carbon atom. An alkylene group 
in which the two "free" valencies are on the same carbon atom is sometimes referred to as an w alkylidene n 

45 group. Examples of such groups include the methylene, ethylene, ethylidene, trimethylene, propylene, 
tetramethylene, 2-ethylethy(ene t 3-methyltrimethylene, 2-methyltrimethylene, pentamethylene, hex- 
amethyiene, heptamethylene, octamethylene, propylidene and butylidene groups. 

When R a represents a group of formula -B-R ,a , B likewise represents an alkylene group, which may be a 
straight or branched chain alkylene group and which may have its two "free" valencies on the same carbon 

50 atom or on different carbon atoms. B has from 1 to 10, preferably from 1 to 4, carbon atoms. Examples of 
alkylene groups which may be represented by B include the CrC. alkylene groups exemplified above in 
relation to A, as well as the nonamethylene and decamethylene groups. 

Where R\ R", R" or substituent (b). (d) or (g) represents an aryl group or where R" or substituent (d) 
represents an aryloxy group or where substituent (d) represents an aryithio group, the aryl group is a 

5 5 carbocyclic aryl group having from 6 to 14 r preferably from 6 to 10, ring carbon atoms and which may be 
unsubstituted or have at least one of the substituents (d), (g) and (h) defined above. Examples of the 
unsubstituted aryl groups are the phenyl, indenyl (which may be 1-, 2- t 3-, 4-, 5-, 6-or 7-indenyl) and 
naphthyl (1-or 2-naphthyl) groups. Where such aryl groups are substituted, they may be any of the groups, 
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e.g. phenyl, indenyl and naphthyl groups, exemplified as unsubstituted aryi groups, and have at least one of 
the substituents (d), (g) and (h) as exemplified herein. Preferred substituents for aryl groups are: C.-C* alkyl 
groups, e.g. the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and t-butyl groups; halogen 
atoms, e.g. the fluorine, chlorine, bromine and iodine atoms; d-C« alkoxy groups, e.g. the methoxy, ethoxy, 

5 propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy and t-butoxy groups; Cj-C s alkoxycarbonyl groups, i.e. 
groups containing a C-C* alkoxy group, such as those alkoxy groups exemplified above; the trifluoromethyl 
group; the amino group; the cyano group; or the nitro group. In general, there is no particular limitation on 
the maximum number of substituents possible except that dictated by the number of substitutable positions 
(e.g. 5 for phenyl, 7 for indenyl, 7 for naphthyl); however, in particular circumstances (as described more 

io fully below in relation to substituents generally) steric constraints may dictate that less than this maximum 
number of substituents may be present In practice, most substituted aryl groups employed in compounds 
of this type will normally have from 1 to 5, more commonly 1 to 3, substituents. 

R". FT, R u , substituent (b), substituent (d), substituent (g) and substituent (|) may represent heterocyclic 
groups. Such groups may be aromatic or non-aromatic in character. 

75 Where any of these groups represents an aromatic heterocyclic group, this is a heterocyclic group (as 
defined above) having aromatic character, i.e. a group having from 5 to 14 ring atoms of which from 1 to 5, 
preferably from 1 to 4 more preferably from 1 to 3, are nitrogen, oxygen or sulphur hetero-atoms, and it 
may be monocyclic or polycyclic (e.g. bicyclic). Preferably, it has from 5 to 10, more preferably 5 or 6, ring 
atoms, of which from t to 3 are such hetero-atoms. Included amongst the preferred aromatic heterocyclic 

20 groups are bicyclic groups comprising a benzene ring fused to a heterocyclic ring (the heterocyclic ring 
preferably having 5, 6 or 7 ring atoms of which from 1 to 3 are said hetero-atoms). Examples of such 
aromatic heterocyclic groups include the furyl, thienyl, oxa2olyl, isoxazolyl, thiazolyl, imidazolyl, pyridyl, 
pyrazinyl, benzofuryl, benzothienyl, iridolyl, benzothiazolyl, benzimidazolyl, quinolyl and isoquinolyl groups. 
Such groups may be unsubstituted or may have at least one of the substituents (d), (g), (h) and (i) defined 

25 above. Preferred such substituents are those specified above in relation to aryl groups, particularly the alkyl, 
halogen and alkoxy substituents. The maximum number of such substituents is generally also as described 
in relation to the aryi groups. 

Where R 8 represents a heterocyclic group, this has from 5 to 14 ring atoms, of which from 1 to 5, more 
preferably from 1 to 3 and most preferably 1 or 2, are hetero-atoms selected from the group consisting of 

30 nitrogen, oxygen and sulphur atoms. The most preferred heterocyclic groups contain 5 or 6 ring atoms and 
most preferably 1 or 2 of these atoms are nitrogen atoms and 0 or 1 of these atoms are oxygen atoms or 
sulphur atoms. The heterocyclic group represented by R fl may be aromatic in character (in which case it 
may be any one of those groups exemplified above) or it may be non-aromatic, in which case the ring may 
be a fully saturated ring or it may be an unsaturated ring, provided that the unsaturation is not aromatic in 

35 character. 

Specific examples of preferred non-aromatic heterocyclic groups which may be represented by R*. R", 
R 12 . substituent (b). substituent (d), substituent (g) and substituent (j) include the piperidyl (including the 1- 
piperidyl group known as "piperidino"), pyrroiidinyl (e.g. l-pyrrolidinyl), morpholinyl (including the mor- 
pholino group), thiomorpholinyl (including the thiomorpholino group), oxazolidinyl (including 1-dxazolidinyl), 

40 thiazolidinyl (including 1-thiazolidinyl), imidazolidinyl (including 1-imidazoiidinyl) and piperazinyl (including 
1-piperazinyl). Such a ring may be unsubstituted or may have at l&ast one of substituents (d) and/or (g) 
and/or (h) and/or (i) defined above. In the case of the heterocyclic groups represented by, inter alia, R a , the 
"preferred substituents are: C,-C* alkyl groups, such as those exemplified above in relation to substituents on 
aryl groups; C,-C« hydroxyalkyl groups, such as the hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2- 

45 hydroxypropyl, 3-hydroxypropyi and 4-hydroxybutyl groups; C,-C« alkoxy groups, such as those exemplified 
below in relation to R"; phenyl groups, which may be unsubstituted or may themselves have one or more of 
substituents (d), (g) and (h), but most preferably the substituents exemplified above in relation to aryl 
groups; aromatic heterocyclic groups, such as those exemplified above in relation to, inter alia . R 8 and 
which, of course, may be unsubstituted or substituted as defined above; aralkyioxycarbonyl groups, in 

so which the aralkyloxy part may be any one of those aralkyloxy groups exemplified below in relation to R 11 ; 
Cj-Cs alkoxycarbonyl groups, in which the alkoxy part may be any one of those exemplified below in 
relation to R n ; aryialkenoyl groups, in which the aryl part may be any one of those exemplified above and 
the alkenoyl part is a Cj-Cs alkenoyl group, preferably a propenoyl group, for example the cinnamoyl group, 
which may itself be substituted; aliphatic acyl groups, such as those exemplified below in relation to R B - 

55 (especially as substituents on nitrogen hetero-atoms): and (also especially as substituents on nitrogen 
hetero-atoms) heterocyclic-carbonyi groups, including those exemplified below in relation to R 8 and others, 
such as the nicotinoyl and isonicotinoyl groups. The maximum number of substituents is as described 
generally below and as described specifically above in relation to aryl groups. 
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Where R B represents a C 2 -Cs aliphatic acyl group, this may be a straight or branched chain group, 
whose carbon chain may be saturated or unsaturated. It is preferably a C?C S alkanoyl group or a Cj-Cs 
alkenoyl or alkynoyl group. Examples of such groups include the acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl. pivaloyl. acryloyl, propioloyl, methacryloyl, crotonoyl and isocrotonoyl groups. 

Where R B represents a heterocyclic acyl group, this is preferably a heterocyclic-carbonyl group where 
the heterocyclic part is as defined above. More preferably, the heterocyclic part has 5 or 6 ring atoms, of 
which one or two are nitrogen and optionally another one is oxygen or sulphur. Preferred such groups 
include the piperidylcarbonyl (e.g. piperidinocarbonyi). pyrrolidinylcarbonyl (e.g. 1-and 2-pyrrolidinylcar- 
bonyl, especially the prolyl and N-substituted prolyl groups, e.g. N-t-butoxycarbonyl-prolyl and N- 
benzyloxycarbonyl-prolyl groups), morphoiinylcarbonyl (e.g. morpholinocarbonyl), oxazolidinylcarbonyl (e.g. 
1 -oxazolidinylcarbonyl), thiazoiidinylcarbonyl (e.g. 1-thiazolidinylcarbonyl), imidazolidinylcarbonyl (e.g. 1- 
imidazolidinylcarbonyl), piperazinylcarbonyl (e.g. 1 -piperazinylcarbonyl) and perhydro-1 ,4-thiazinyicarbonyl - 
(more commonly known as thiomorpholinylcarbonyl, e.g. thiomorpholindcarbonyl) groups. 

Where R 6 represents an alkoxyalkoxy group, each alkoxy part is C t -C«. preferably C, or Ca. and may be 
a straight or branched chain group. Examples include the methoxymethoxy, ethoxymethoxy, propox- 
ymethoxy, isopropoxymethoxy, butoxymethoxy, isobutoxymethoxy, 2-methoxyethoxy, 1-methoxyethoxy, 2- 
ethoxyethoxy, 2-propoxyethoxy, 2-butoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 4-methoxybutoxy, 2- 
methoxybutoxy and 4-ethoxybutoxy groups. 

Where R 1 represents a group of formula -CONRW, R 9 and R 1B are the same or different and each 
represents a hydrogen atom or an optionally substituted C-C* alky I group, i.e. R 1 is a carbamoyl, 
alkylcarbamoyl or dialkylcarbamoyl group. More preferably, at least one of R* and R rt is a hydrogen atom. 
Examples of such groups include the carbamoyl, methy (carbamoyl, ethylcarbamoyl, propyicarbamoyl, 
isopropylcarbamoyl, butylcarbamoyl, isobutylcarbamoyl, sec-butylcarbamoyl, t-butylcarbamoyl, dimethylcar- 
bamoyl, diethylcarbamoyl, dipropylcarbamoyl, dibutylcarbamoyl, methylethylcarbamoyi, methylpropyicar- 
bamoyl, ethylbutylcarbamoyl and methyi-t-butylcarbamoyl groups. Such alkylcarbamoyl and dialkylcar- 
bamoyl groups may be unsubstituted or may be substituted on their aikyl parts by one or more of 
substituents (a), e.g. the following groups: 
carboxy groups; 

C^Cs alkoxycarbonyl groups, e.g. the methoxycarbonyl, ethoxycarbonyi. propoxycarbonyl. isopropoxycar- 
bonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl or t-butoxycarbonyl groups; and 

carbamoyl, alkylcarbamoyl and dialkylcarbamoyl groups, e.g. the unsubstituted such groups exemplified in 
relation to R 1 . 

Where the alkylcarbamoyl or dialkylcarbamoyl group is substituted, the maximum number of sub- 
stituents may be as explained hereafter, but we prefer that the or each alkyl group should have only one 
such substituent Preferred examples of such substituted carbamoyl groups which may be represented by 
R 1 include the carboxymethyicarbamoyl, 2-carboxyethylcarbamoyl, 2-carboxypropylcarbamoyl, 3-carbox- 
ypropylcarbamoyl, methoxycarbonylmethylcarbamoyl. ethoxycarbonylmethylcarbamoyl, t 
-butoxycarbonylmethylcarbamoyl, 2-methoxycarbonylethylcarbamoyl, 2-ethoxycarbonylethylcarbamoyl, car- 
bamoylmethylcarbamoyl, methylcarbamoylmethylcartDamoyl and 2-ethylcarbamoylethy(carbamoyl groups. 

Where R 1 represents a group of formula -NHCOR" and R 11 represents a C-Cw aikyl group, this may be 
a straight or branched chain group and examples include the methyl, ethyl, propyl, isopropyi, butyl, 
Isobutyl, sec-butyl, t-butyl, pentyl, isopehtyl, neopentyl, t-pentyl, 1-methylbutyl, 2-methylbutyl, hexyl, 
isohexyl, sec-hexyl. 1,3-dimethylbutyl, 3,3-dimethylbutyl, 2-methylpentyl, heptyl, octyl. 1,5-dimethylhexyl, 2- 
ethylhexyl, nonyl and decyl groups, of which the C-Ci alkyl groups are preferred, particularly, the methyl, 
ethyl, propyl, isopropyl, butyl and isobutyl groups. 

Such alkyl groups represented by R 11 may be unsubstituted or they may have one or more of 
substituents (b), e.g. the following substituents: 

C,-C* alkoxy groups, e.g. the methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and t-butoxy groups; 
alkoxyalkoxy groups, e.g. as exemplified above in relation to R"; 
halogen atoms, e.g. the chlorine, bromine, iodine and fluorine atoms; 

C2-C5 alkoxycarbonyl groups, e.g. those groups exemplified above as substituents on alkylcarbamoyl groups 
represented by R 1 ; 
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aralkyloxycarbonyl groups, in which the aryl part is as defined above, but is preferably phenyl (which may 
be substituted or unsubstituted) and the alkyl part is C-C* alkyl (preferably methyl, ethyl or propyl), for 
example, the benzyloxycarbonyl, fwnethylbenzyloxycarbonyl, fi-chlorobenzyloxycarbonyl and j^ethox- 
ybenzyloxycarbonyl groups; 

5 

aryl groups, e.g. as exemplified above in relation, inter alia , to R a , preferably a phenyl group (which may be 
substituted or unsubstituted); where the substituent is an aryl group, the alkyl group represented by R n 
which it substitutes is preferably a C.-C* alkyl group, and examples of the resulting aralkyl groups include 
the benzyl, phenethyl, 3-pheriylpropyl and 2-phenylpropyl groups; 

JO 

heterocyclic groups, e.g. as exemplified above in relation to, inter alia, R 8 , especially the pyridyl (which may 
be 2-, 3-or 4-pyridyl, preferably 3-pyridyl), piperazinyl (e.g. 1-piperazinyl), pyrrolidinyl (preferably 2- 
pyrrolidinyl) and morpholino groups, any of which may be unsubstituted or substituted as defined above; in 
this case, the alkyl group represented by R 11 on which this heterocyclic group is a substituent is preferably 
75 a C,-C* alkyl group; 

aliphatic, aromatic and heterocyclic acyl groups, e.g. as exemplified elsewhere herein, inter alia in relation 
to R 8 ; and 

20 aryloxy groups, e.g. where the aryl part is as exemplified above in relation to, inter alia. R 8 , preferably a 

phenoxy group (which may be unsubstituted or substituted as defined above). 

Where R" represents an aryl or heterocyclic group, these may be as exemplified above. In the case of 

the heterocyclic groups, where these contain a ring nitrogen atom, that atom may be protected, e.g. with 

the aliphatic acyl, heterocyclic acyl, aromatic acyl, araliphatic acyl, alkoxycarbonyl, aryloxycarbonyl and 
as aralkyloxycarbonyl groups exemplified herein, preferably with a heterocyclic acyl group and more preferably 

with a nicotinoyi group. 

Where R" represents a C-C* alkoxy group, these may be as exemplified above in relation to 
substituents on an alkyl group represented by R". Such an alkoxy group may be unsubstituted or it may be 
substituted. Where it is substituted, it may have at least one (and preferably only one) alkoxy or 

30 alkoxyalkoxy substituent, the alkoxy substituent and the alkoxy parts of the alkoxyalkoxy substituent also 
preferably being thus exemplified. Examples of such substituted alkoxy groups include the methox- 
ymethoxy, ethoxymethoxy, propoxymethoxy, isopropoxymethoxy, butoxymethoxy, t-butoxymethoxy, 2- 
methoxyethoxy, 2-ethoxyethoxy, 2-t-butoxyethoxy, methoxymethoxymethoxy, ethoxymethoxymethoxy. 2- 
(methoxymethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy. 2-(2-ethoxyethoxy)ethoxy t (2-methoxyethoxy)- 

35 methoxy, 3-methoxymethoxypropoxy and 4-(3-methoxypropoxy)butoxy groups. 

Where R" represents an aralkyloxy group, the aryl group is as defined above and may be any one of 
those aryl groups exemplified above in relation to. inter alia . R*. but is preferably a phenyl or naphthyl (1-or 
2-naphthyl) group, more preferably a phenyl group. The alkyl part of this group is a C-C, preferably C-C,, 
group, which may be a straight or branched chain group, e.g. the methyl, ethyl, propyl or isopropyl group. 

40 The aralkyloxy group is most preferably a benzyloxy or phenethyloxy group, and these groups may be 
unsubstituted or may have one or more of the above-defined substituents (d), (g) and (h). Most preferably, 
the substituents are as exemplified above in relation to aryl groups. 

Where R M represents an aryloxy group, it may be any one of those aryloxy groups exemplified above 
as substituents on the alkyl group represented by R". 

45 Where R a represents a C-C alkyl group, this may be a straight or branched chain group, e.g. the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl or t-butyl group. R 1 preferably represents a 
hydrogen atom or a methyl group and more preferably a hydrogen atom. 

Where R 4 represents a C,-C w alkyl group, it may be any one of those groups defined above in relation 
to R" and may be unsubstituted or may have at least one of the substituents defined above as substituents 

so (d). 

Examples of such substituents include: 

(i) the hydroxy group; 

(ii) C-C* alkoxy groups, such as those defined above in relation to R"; 

(iii) aryloxy groups, where the aryl part may be any one of those aryl groups described above, and 
55 may be unsubstituted or substituted. 

(iv) aralkyloxy groups, such as those defined above in relation to R"; 
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(v) aliphatic carboxyiic acyloxy groups having from 1 to 7 carbon atoms, for example the formyloxy, 
acetoxy, propionyloxy, butyryioxy, isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy and 
heptanoyloxy groups; 

(vi) C,-C* alkylthio groups, in which the alky! part is a C.-C* alkyl group chosen from any one of the 
C,-C* groups exemplified above in relation to R 3 ; 

(vii) arylthio groups, in which the aryi part may be any one of those aryl groups described above, and 
may be unsubstituted or substituted. 

(viii) aralkylthio groups, in which the aralkyl part may be any one of those exemplified above; 

(ix) C,-C« alkylsulphinyl and aikylsulphonyl groups, in which the alkyl parts may be any one of those 
C,-C* alkyl groups exemplified above in relation to R 3 ; 

(x) arylsulphinyl and arylsuiphonyl groups, in which the aryl part may be any of those aryl groups 
defined above in relation to. inter alia , R 8 ; 

(xi) C-C7 aliphatic acylamino groups, such as the formamido, acetamido, propionamido, butyramido, 
isobutyramido, valeramido, isovaleramido, pivaloylamino, hexanoylamino and heptanoylamino groups; 

(xii) aromatic carboxyiic acylamino groups, in which the aromatic part may be any. one of those aryl 
groups exemplified above but is preferably a phenyl group which may be unsubstituted or have one or 
more substituents, for example the benzoyiamino or r>nitrobenzoylamino groups; 

(xiii) alkoxycarbonylamino groups having a total of from 2 to 5 carbon atoms, in which the 
alkoxycarbonyl part may be any one of those alkoxycarbonyl groups exemplified above in relation to 
substituents on aryl groups; 

(xiv) aralkyloxycarbonylamino groups, in which the aralkyloxy part may be any one of those 
aralkyloxy groups exemplified above in relation to R"; 

(xv) CVC? alkoxycarbonyl groups, which may be chosen from those C 2 -C s groups exemplified above 
in relation to substituents on alkyl groups represented by R\ as well as, for example, the pentyloxycarbonyl, 
isopentyloxycarbonyi, hexyioxycarbonyl and isohexyloxycarbonyl groups; 

(xvi) aryioxycarbonyl groups, in which the aryl part may be any one of those aryl groups exemplified 
above in relation to, inter alia, R 8 ; 

(xvii) aralkyloxycarbonyl groups, in which the aralkyloxy part may be any one of those aralkyloxy 
groups exemplified above in relation to substituents on R"; 

(xviii) carbamoyl and thiocarbamoyi groups; 

(xix) mono-and di-alkylcarbamoyl and mono-and di-aikyl(thiocarbamoyl) groups, in which the or each 
alkyl part is a C,-C* alkyl group and may be chosen from those C-C4 alkyl groups exemplified above in 
relation to R 1 ; 

(xx) ureido and thioureido groups; 

(xxi) mono-and di-alkyiureido and mono-and di-alkyl(thioureido) groups, in which the or each alkyl 
part is a C,-C« alkyl group, which may be chosen from any one of those C,-C» alkyl groups exemplified 
above in relation to R* 

(xxii) Ca-Ct cycloalkyl groups, for example the cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl, 
cycloheptyl or cycloocty! groups; 

(xxiii) Cs-Ci cycloalkenyl groups, for example the 1-cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, 
1-cyclohexenyl, 2-cyclohexenyl, 3-cyclohexenyl, t-cyc!oheptenyl f 2-cycloheptenyl t 3-cycioheptenyl, 4- 
cycloheptenyl, 1-cyclooctenyl, 2-cycIooctenyl, 3-cyclooctenyl or 4-cyclooctenyl groups; 

(xxiv) aryl groups, which may be substituted or unsubstituted, for example any one of those aryl 
groups defined above in relation to R 8 , preferably a phenyl group or a phenyl group having at least one 
substituent selected from hydroxy groups, halogen atoms, C,-C« alkyl groups and C,-C« alkoxy groups; 

(xxv) heterocyclic groups, preferably aromatic heterocyclic groups, which may be unsubstituted or 
substituted, for example any one of those aromatic heterocyclic groups defined above in relation to R 8 , 
preferably a furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, imidazolyl or pyridyl group, more preferably an 
isoxazolyl, thiazolyl or imidazolyl group and most preferably a thiazolyl or imidazolyl group, or, less 
preferably, any one of the non-aromatic groups described in relation to R", any of which may be 
unsubstituted or may have at least one of the previously defined substituents; 

(xxvi) halogen atoms, for example the chlorine, fluorine, bromine or iodine atoms; 

(xxvii) halomethyl groups, for example the chloromethyl, bromomethyl, iodomethyl, fluoromethyl, 
dichloromethyl, dibromomethyi, difluoromethyl and trifluoromethyl groups; 

(xxviii) mercapto groups; 

(xxix) amino groups; 
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(xxx) mono-and di-alkylamino groups in which the or each alkyl part is a C,-C« alkyi group, for 
example the methylamino. ethylamino, propyiamino, isopropylamino, butylamino, isobutyiamino, sec- 
butylamino, dimethylamino, methyl(ethyl)amino, diethylamino, dipropylamino, diisopropylamino, 
dibutylamino, methyl(butyl)amino, ethyl(butyl)amino and diisobutylamino groups; 

(xxxi) carboxy groups; 

(xxxii) guanidino groups; and 

(xxxiii) afkyl-substituted guanidino groups, especially mono-and di-substituted groups, for example the 
1-methylguanidino, 2-methylguanidino, 3-methylguanidino, 1-ethylguanidino, 2-ethylguanidino, 3-ethyl- 
guanidino, 2-propylguanidino, 3-butylguanidino, 1 ( 2-dimethylguanidino t 1,3-dimethylguanidino, 3,3-dimethyl- 
guanidino, l-methyl-3-ethylguanidino and 2-ethyl-3-propylguanidino groups. 

Where R* represents a C 7 -Cs alkenyl group or a C 2 -Cs alkynyl group, these may be straight or branched 
chain groups and, in the case of the alkenyl groups, they may be unsubstituted or may have at least one 
halogen subtituent Examples of such groups include the vinyl, propenyl (1-propenyl or ally I), isopropenyl, 
butenyl 2-or 3-butenyl), pentenyl 2-. 3-or 4-pentenyl), 3-methyl-2-butenyl, 2-methyl-3-butenyl, 1- 
chlorovinyl, 2-chlorovinyl, 2,2-dichlorovinyl, 2-bromovinyI, 2-chloraallyl, 2.3-dichloroallyl, 3-chloro-1 -propenyl, 
4-bromo-2-butenyi, ethynyl, propynyl (2-propynyi and 3-propynyl), butynyl (1-, 2-and 3-butynyl) and 
pentynyl 2-, 3-and 4-pentynyl) groups, more preferably a C, or C« alkenyl or alkynyl group. 

Where R* represents a Ci-C, cycloalkyl group, this may be any one of those described above in relation 
to substituents (d)-(xxii). 

R s may represent an isopropyl group, a phenyl group or a C 3 -C, cycloalkyl group. Where R s represents 
a Ca-Ca cycloalkyl group, this may be a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or 
cyclooctyl group. It is preferably an isopropyl or cyclohexyl group. 

R* represents a d-C* alkyl group, which may be a straight or branched chain group, and examples 
include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl t neopentyl, t- 
pentyl. hexyi, isohexyl, sec-hexyl, 1 -methylbutyl, 1,3-dimethylbutyl, 3,3-dimethylbutyl and 2-methylpentyl 
groups. It is preferably a C, or C« alkyl group. 

R' represents a substituted C,-C l0 alkyl group, which may be a straight or branched chain group, and 
examples of such alkyl groups are given in relation to the C,-Ci B alkyl groups which may be represented by 
R* and R". Such alkyl groups represented by R 7 must contain at least one of substituents (e). i.e. the 
following substituents: 

amino groups and protected amino groups; in the case of the protected amino groups, these may be 
protected by any of the acyi groups herein referred to and specific examples of such protected amino 
groups include the acetamido, propionamido. t-butyramido, t-butoxycarbonylamino, benzyloxycar- 
bonylamino and benzamido groups: 

aminoalkyf amino groups, in which the alkyl part is a C,-C 4 alkyl group and any of the amino parts may be 
unsubstituted or may have a C,-C« alkyl substituent examples of the alkyl part and of the alkyl substituents 
are included amongst the C,-C« alkyl groups exemplified in relation to R 3 ; specific examples of such 
aminoalkylamino groups include the N-(3-aminopropyl)-N-methylamino, 3-aminopropylamino, 
aminomethylamino, 2-aminoethyIamino and 4-aminobutylamino groups; 

aminoalkylaminoaikylamino groups, in which each alkyl part Is C-C* and may be as exemplified above in 
relation to R 1 and in which any of the amino groups may, if desired, have a C,-C» alkyl substftuent; 
examples of such aminoalkylaminoaikylamino groups include the aminomethylaminomethylamino, 2- 
aminoethylaminomethylamino, 2-(2-aminoethylamino)ethylamino, 3-(2-amlnoethyIamino)propylamino and 3- 
(3-aminopropylamino)propylamino groups; 

guanidino and aikyl-substituted guanidino groups, examples of which have been given above in relation to 
substituents (d) on the alkyl groups represented by R 4 ; 

substituted phenyl groups having a C-C, aminoalkyl substituent (e.g. an aminomethyl, 2-aminoethyi, 3- 
aminopropyl. 2-aminopropyl or 4-aminobutyl group) or a di-substituted C.-C. alkoxy group, wherein the 
alkoxy part is as exemplified above in relation to R" and in which one of the substituents is a hydroxy group 
and the other is an amino group, a mono-or dialkylamino group, a heterocyclic group or an aikylamino 
group having a heterocyclic substituent on the alkyl part; and 

sulpho groups. 
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If desired, the substituted C,-C I0 alkyl group represented by R' may have, in addition to at least one of 
the above substituents, one or more of substituents (f), he. the following substituents: 

hydroxy groups; 

carboxy groups; 

C 2 -C s alkoxycarbonyl groups, e.g. as exemplified above in relation to substituents (a) on the alkylcarbamoyl 
groups represented by R 1 ; 

carbamoyl groups; and 

mono-and di-alkylcarbamoyl groups in which the or each alkyl part is C-C, e.g. as exemplified above in 
relation to R\ 

The alkyl group represented by R 7 Is preferably substituted either by a m-aminomethylphenyl group or 
by two groups. In the latter case, one of the groups is an amino or protected amino group and the other is a 
hydroxy, carboxy, C*-C 5 alkoxycarbonyl or carbamoyl group. More preferably, the alkyl group represented 
by R 7 is substituted by the said two groups. 

Aromatic acyi groups referred to herein are preferably arylcarbonyl groups in which the aryl part is as 
defined above. Preferred such groups are the benzoyl and naphthoyl groups, which may be unsubstituted 
or have one or more of substituents (d), (g) and (h), defined above. Examples include the benzoyl, 
E-nitrobenzoyl, 1 -naphthoyl and 2-naphthoyl groups. 

Specific examples of groups which may be represented by R 1 include the benzyl, o -chlorobenzyl, m- 
chlorobenzyl, a-chlorobenzyi, o-methylbenzyl, nvmethylbenzyl, Q-methylbenzyl. 3,4-dimethoxybenzyl, 
phenethyl, o-methoxy benzyl, m-methoxy benzyl, g-rnethoxybenzyl, o-methoxyphenethyl, m-methox- 
yphenethyl, q -methoxyphenethyl, 3-phenylpropyi, 4-phenylbutyl, 1-phenylbutyl, 3-phenylbutyl, 2-phenyl- 
butyl, 2-indenylmethyl, 3-methyl-2-indenylmethyl, 1-naphthyimethyl, 2-naphthylmethyl, furfuryl, 5-methyl-2- 
furylmethyl, 2-methyl-3-furylmethyl, 2-thenyl, 5-methyl-2-thenyl, 3-methyi-2-thenyi, 2-(3-thienyl)ethyl, 2-(2- 
thienyl)ethyl. 4-<2-thienyi)butyl, 2-(4-methyl-5-thiazolyi)ethyl, 4-pyridylmethyi, 3-pyridylmethyl, 2-pyridyl- 
methyl, 2-(2-pyridyl)ethyl, 3-(3-pyridyl)propyl, 5-methoxy-2-indolylmethyl, 3-indolylmethyi, 1-methyl-2-in- 
dolylmethyl, 2-methyl-3-indolylmethyl, 2-benzimidazolylmethyl, 4-quinolylmethyl, 3-quinolylmethyl, 2- 
quinolyimethyl, 2-(2-methoxyethoxy)ethyl, 2-(2-ethoxyethoxy)ethyl, 1 -pyrrolidinylmethyl, 2-(1 -pyrrolidinyl)- 
ethyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(l-methyl-2-pyrroltdinyl)ethyi, mor- 
pholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 4-ethyM-piperazinyimethyi, 4-pheny 1-1 -piperaziny I- 
methyl, 4-(fi-ethoxycarbonylphenyl)-1-piperazinylmethyl, 2-(4-methyM-piperazinyl)ethyl, 2-[4-(]> 
chloropheny l)-1 -piperaziny l]ethyl. morpholinocarbonylmethy I, 1 -pyrrolidiny Icarbony (methyl, piperidinocar- 
bonylmethyl, 4-methyl-1i3iperazinylcarbonylmethyl, thiomorphoiinocarbonylmethyl, 3-(morpholinocarbonyi)- 
propyl, 2-pyrroiidinyicarbonylmethyl, 1-acetyi-2-pyrrolidinyicarbonylmethyl, 1-pivaioylcocy-2-pyrroiidinylcar- 
bonylmethyl, 1 -nicotinoyl-2-pyrroKdinylcarbonylmethyl, acetamido, propionamido, butyramido, 
isobutyramido, valeramido, hexanamido, heptanamido, octanamido, nonanamido, decanamido, un- 
decanamido, a-methoxyacetamido, a-ethoxyacetamido, 3-ethoxypropionamido, 3-methoxypropionamido, a- 
phenylacetamido 4-pheny Ibutyramido, 3-phenylbutyramido, 2-phenylbutyramido. or(4-benzyM-piperazinyl)- 
acetemido, a-(4-methyl-1-piperazinyl)acetamido, a-(4-pheny 1-1 -piperaziny !)acetamido t a-{4-(a -methox- 
yphenyl)-1 -piperazinyljacetamido, o-[4-(2-pyridyl)-1 -piperazinyljacetamido, morpholinoacetamido, pro- 
lylamino, N-t-butoxycarbonyi-prolylamino t N-benzyloxycarbonyl-proiylamino, benzamido, £-toluamido, 
methoxybenzamido, g-chlorobenzamido, £-hydroxybenzamido, 2-pyridinecarboxamido, nicotinamide 
isonicotinamido, 2-quinolinecarboxamido, 2-furoylamino, 2-thenoylamino, 2-pyrazinecarboxamido, methox- 
ycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, t-butoxycar- 
bonylamtno, benzyloxycarbonylamino, e -methoxybenzyloxycarbonylamino, phenoxycarbonyiamino, a-(2- 
pyridyl)acetamido, a-(3-pyridyl)acetamido, 2-(2-methoxyethoxy)ethoxycarbonylamino f o-hydroxybenzamido, 
2-acetoxybenzamido, 2,3-dihydroxybenzamido, 2,3-diacetoxybenzamido, 5-amino-2-nitrobenzamido, 4-t- 
butoxycarbonyl-1-pyrroiidinecarboxamido, pivaloylmethyl, carbamoyl, methylcarbamoyl, ethylcarbamoyl, t- 
butylcarbamoyl, carboxymethylcarbamoyl and ethoxycarbonylmethylcarbamoyl groups. 

Specific examples of groups which may be represented by R 1 include the benzyl, o-chiorobenzyl, m- 
chlorobenzyl. fi-chlorobenzyl, o-methylbenzyl, m-methylbenzyl, E-methylbenzyl, 3,4-dimethoxybenzyl, 
phenethyl, o-methoxybenzyl, nvmethoxybenzyl, g-methoxybenzyl, 2,3,4,5,6-pentamethyIbenzyl, o- 
aminobenzyl. ni-aminobenzyl, fi-aminobenzyl, g-nitrobenzyi, m-nitrobenzyi, £-nttrobenzyl, o 
-methoxyphenethyl, m-methoxyphenethyi, g-methoxyphenethyl. 3-phenylpropyl, 4-phenylbutyl, 1-phenyl- 
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butyl, 3-phenylbutyl, 2-phenylbutyl, l-indenylmethyl r 2-indenylm ethyl, 3-methyl-2-indenyl methyl, 1-naphthyl- 
methyl, 2-naphthylmethyi, furfuryl, 5-methyl-2-fury Imethyl, 2-methyi-3-furylmethyl, 2-thenyl t 5-methyl-2- 
thenyl, 3-methyl-2-thenyl, 2-(3-thienyl)ethyl, 2-(2-thienyl)ethyl, 4-(2-thienyl)butyl, 2-(4-methyl-5-thiazotyl)- 
ethyl, 4-pyridylrnethyl, 3-pyridylmethyl, 2-pyridylmethyl, 2-(2-pyridyl)ethyl, 3-{3-pyridyl)propyl, 5-methoxy-2- 
indolylmethyl, 2-indolylmethyl, 3-indolylmethyl, 1-methyl-2-indolylmethyl, 2-methyl-3-indolylmethyl, 2-ben- 
zimidazolylmethyl, 4-quinolylmethyl, 3-quino!y imethyl, 2-quinolylmethyl, 3-benzothienylmethyl, 1,7-diazain- 
denyl, 1-pyrrolidinylmethyl, 2-(1-pyrrolidinyl)ethyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyI, 2- 
(1-methyl-2-pyrrolidinyl)ethyl ( morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 4-ethyM- 
piperazinylmethyl, 4-pheny 1-1 -piperaziny Imethyl, 4-(g-ethoxycarbonylphenyl)-1 -piperazinylmethyl, 2-(4- 
methyi-1-piperazinyi)ethyl and 2-[4-(e-chlorophenyi)-1-pipera2inyiJethyl groups. 
R 3 preferably represents a hydrogen atom or a methyl group. 

Preferred examples of groups which may be represented by R 4 include the hydrogen atom and the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl, isopentyl, hexyl, heptyl, octyl, nonyl, 
decyl, fluoromethyl, chloromethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl, 3,3 f 3-trifluoro-2-(trifluoromethyl)- 
propyl, hydroxymethyl, 2-hydroxyethyi, 1-hydroxyethyl, 2-hydroxy-1-methy (ethyl, methoxymethyl, ethox- 
ymethyl, t-butoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, phenoxymethyl, benzyloxymethyl, 1-benzylox- 
yethyl, acetoxymethyl, mercaptomethyl, 2-mercaptoethyl f 2-methyithioethyl, 2-ethylthioethyl t 3-methyl- 
thiopropyl. 4-methylthiobutyl, phenylthiomethyl, benzylthiomethyl, £-methoxybenzylthiomethyl, 2- 
methanesulphinylethyl, 2-methanesulphonylethyi, 2-benzenesuIphonyiethyl, aminomethyl, 2-aminoethyl, 3- 
aminopropyl, 4~aminobuty), 2-(diethylamino)ethyl, (dimethylamino)methyl, acetamidomethyl, 4-pro- 
pionamidobutyi, 4-t-butoxycarbonylaminobutyl, 3-ben2yloxycarbonylaminopropyl, carboxyrnethyl, 2-carbox- 
yethyl, methoxycarbonylmethyl, t-butoxycarbonylmethyl, 2-t-butoxycarbonylethyl ( phenoxycarbonylmethyl, 
benzyloxycarbonylmethyl, carbamoylmethyl, 2-carbamoylethyl, methylcarbamoylmethyl, (diethylcarbamoyl)- 
methyl, ureidomethyl, 3-ureidopropyl, thloureidomethyl, 2-guanidinoethyl, 3-guanidinopropyl, 4- 
guanidinobutyl, cyclopropylmethyl, cyclopenty Imethyl, cyclohexylmethyl, 2-cyclohexylethyl, 2-cyclopen- 
teny Imethyl, 2-(2-cyclopentenyl)ethyl, 1-cyclohexenylmethyl, 3-cyclohexenyimethyl, 1-cycloheptenylmethyl, 
benzyl, phenethyl, o-fluorobenzyl, m-fluorobenzyl, a-fluorobenzyl, o-methylbenzyl, m-methylbenzyl, £- 
methylbenzyl, cvchlorobenzyl, m-chlorobenzyl, £-chlorobenzyl, o-hydroxybenzyl, m-hydroxybenzyl, q- 
hydroxy benzyl, o-methoxybenzyl, m-methoxybenzyl, jwnethoxybenzyl, o-nitro benzyl, m-nitrobenzyl, £- 
nitrobenzyl, o-aminobenzyl, m-aminobenzyl, £-aminobenzyl ( o-bromobenzyl, m-bromobenzyl t £ 
-bromobenzyl, 2,3,4,5,6-pentamethylbenzyl, furfuryl, thenyl, 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridyl- 
methyl, 4-thiazoiy Imethyl, 4-methyl-5-thiazoly Imethyl, 2-methyl-4-thiazoly Imethyl, 5-isoxazolylmethyl, 5-im- 
ida20lylmethyl, 3-indolylmethyl, 3-benzothienylmethyl, cyciopropyl, cyclopentyl. cyciohexyl, allyl, methallyl, 

2- butenyl, 3,3-dichloroallyl and 2-propynyl groups. 

Preferred examples of groups which may be represented by R 9 include the isopropyl, cyciohexyl and 
phenyl groups. 

Preferred examples of groups which may be represented by R 6 include the propyl, isopropyl, butyl, 
isobutyl, sec-butyl, pentyl and isopentyl groups. 

Preferred examples of groups which may be represented by R 7 include the 2-aminoethyl, 3- 
aminopropyl, 4-amiriobutyl, 5-aminopentyl, 6-aminohexyl, 8-aminooctyl, 9-aminononyl, 2-(2- 
aminoethylamino)ethyl; 2-[N-methyl-N -(2-aminoethyl)amino]ethyl, 2-[2-(2-aminoethyiamino)ethylamino]ethyl l 
m-aminomethylbenzyl, m-(2-hydroxy-3-isopropylaminopropoxy)benzyl, e-<2-hydroxy-3- 

isopropylaminopropoxy)benzyl, o-(2-hydroxy-3-isopropylaminopropoxy)benzyl, m-(3-amino-2-hydrox- 
ypropoxy)benzyl, £-(3-amino-2-hydroxypropoxy)benzyl, o-(3-amino-2-hydroxypropoxy)benzyl, fi-(2-hydroxy- 

3- propylaminopropoxy)benzyl, m-(2-hydroxy-3-propylaminopropoxy)benzyl, m-(3-t-butylamino-2-hydrox- 
ypropoxy)benzyl, j>(3-t-biJtylamino-2-hydroxypropoxy)benzyI, o-{3-t-butyiamino-2-hydroxypropoxy)benzyl, £ 
-[2-hydroxy-3-<4-methyl-1-pipera2inyl)propoxy]benzyl t m-[2-hydroxy-3-(4-methy 1-1 -piperaziny l)propoxy]- 
benzyl, p r [2-hydroxy-3-(2-morpholinoethylamino)propoxy]benzyl l m-[2-hydroxy-3-(2-morpholinoethylamino)- 
propoxy]benzyl, m-(2-hydroxy-3-morphoIinopropoxy)benzyl, £-(2-hydroxy-3-morpholinopropoxy)benzyl, o-{2- 
hydroxy-3-morpholinopropoxy)benzyl, o-[2-hydroxy-3-(4-methyM-piperazinyl)propoxyJbenzyl, 2-sulphoethyl, 
2-amino-1-carboxyethyl t 2-amino-2-carbamoylethyl f 2-amino-1-carbamoylethyl, 2-amino-3-hydroxypropyl. 3- 
amino-i -carboxypropy I, 3-amino-1 -ethoxycarbonylpropyl , 3-amino-1 -carbamoylpropyl, 3-amino-1 -hydrox- 
ymethylpropyl. 4-amino-l -carboxybutyl, 4-arnino-1 -carbarnoylbuty I, 4-amino-1 -ethoxycarbonylbutyl, 4- 
amino-1 -hydroxymethyl butyl, 5-amino-1 -carboxypenty I, 5-amino-1 -ethoxycarbonylpenty I, 5-amino-1 -car- 
bamoylpentyl, 5-amino-1-methylcarbamoyIpentyi, 5-amino-1-dimethylcarbamoylpentyl 5-amino-1-hydrox- 
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ymethylpentyl. 5-amino-5-ethoxycarbonylpentyl. 5-amino-5-carbamoylpentyi, 5-amino-6-hydroxyhexyl, 1- 
carboxy-4-guanidinobutyl, 1-carbamoyl-5-guanidinopentyl, 5-guanidino-1-hydroxymethylpentyl 5-amino-1.5- 
dicarboxypentyl, 5-amino-1,5-dicarbamoylpentyl, 5-amino-6-hydroxy-1-hydroxymethylhexyl and 3-amino-2- 
hydroxypropyi groups. 

Of the compounds listed above, one preferred class of compounds of the invention are those 
compounds in which: 

m is the cypher 0 or the integer 1; 

nis the cypher 0 or the integer 1; 

R 1 represents a group of formula -A-R* 

wherein A represents a C,-C« alkylene group and R 8 represents an aryl group, an aromatic heterocyclic 
group, a C*-C 5 aliphatic carboxylic acyl group or a heterocyclic carboxylic acyl group. 

an alkyicarbamoyl group in which the alkyl part is C t -C« alkyl, a diaikylcarbamoyl group in which each aikyl 
part is C,-C 4 alkyl, a substituted alkyicarbamoyl group in which the alkyl part is C,-C* aikyl and has at least 
one carboxy substituent a substituted diaikylcarbamoyl group in which each alkyl part is C,-C 4 alkyl and in 
which at least one of said alkyl parts has at least one carboxy substituent or a group of formula -NHCOR" 
wherein R" represents a C-C* alkyl group, a Ct-C s araikyl group, a C,-C* alkyl group having a heterocyclic 
substituent, an aryl group, a heterocyclic group, a C t -C 4 alkoxy group, an alkoxyalkoxyaikoxy group in which 
each alkoxy part is C,-C* or a Cr-C 9 aralkyloxy group, 

provided that, when both m = 1 and n = 1, R 1 represents said group of formula -A-R* or said 
alkyicarbamoyl, diaikylcarbamoyl, substituted alkyicarbamoyl or substituted diaikylcarbamoyl group; 

R 2 represents a group of formula -B-R", in which B represents a C,-C* alkylene group and R ra represents an 
aryl group or an aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

R 4 represents a hydrogen atom, a C,-C 6 alkyl group, a C,-C 6 alkyl group having at least one of substituents - 
(k), a G, or C 4 alkenyi group or a C, or C 4 alkynyl group; 

R 5 represents an isopropyi group, a C5 or C« cycloalkyl group or a phenyl group; 

R s represents a C,-C« alkyl group; 

R 7 represents a substituted Cj-C* alkyl. group having at least one of substituents (m) or a substituted C a -C« 
alkyl group having at least one of substituents (m) and at least one of substituents (f). defined above; 

said heterocyclic groups have 5 or 6 ring atoms, of which from 1 to 3 are nitrogen, oxygen or sulphur 
hetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) and/or (i), 
defined above; 



substituents (k):hvdroxv groups, C,-C 4 alkoxy groups, C,-C 4 alkylthio groups, C,-C, aliphatic carboxylic 
acylamino groups, C2-C7 alkoxycarbonylamino groups, C 8 -C, 0 aralkyloxycarbonylamino groups, C a -C, alkox- 
ycarbonyl groups, carbamoyl groups, alkyicarbamoyl groups in which the alkyl part is C,-C* alkyl, 
diaikylcarbamoyl groups in which each alkyl part is C,-C 4 alkyl, Cj-C« cycloalkyl groups, aryl groups, 
aromatic heterocyclic groups, mercapto groups, amino groups, alkylamino groups In which the alkyl part is 
C,-C 4 alkyl, dialkylamino groups in which each alkyl part is C,-C 4 alkyl, carboxy groups, guanidino groups, 
aikylguanidino groups in which the alkyl part is C,-C 4 and dialkylguanidino groups in which each alkyl part is 
Ci"C 4 ; 
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substituents {mliarnina groups, protected amino groups, C,-C* aminoalkylamino groups, aminoalkylaminoal- 
kyiamino groups in which each aikyl part is C-C, guanidino groups, alkylguanidino groups in which the 
alky I part is C.-C*, dialkyiguanidino groups in which each alkyi part is C,-C«. substituted phenyl groups 
having at least one of substituents (n) and sulpho groups; and 



substituents (olrC.-Ca aminoalkyl groups and di-substrtuted C,-C* alkoxy groups, in which one substituent is 
the hydroxy group and the other is selected from amino groups, C,-C 4 aikylamino groups, dialkylamino 
groups in which ead. alkyl part is C,-C* and heterocyclic groups. 

Of these, a more preferred class of compounds of the invention are those compounds in which: 

m is 1; 

n is 0; 

R 1 represents a group of formula -A-R 8 

in which A represents a C, or C 2 alkylene group and R 8 represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 

an alkylcarbamoyl group in which the alkyl part is C,-C» alkyi, a dialky (carbamoyl group in which each alkyl 
part is d-C* alkyl, a carboxyalkylcarbamoyl group in which the alkyl part is CrC 4 alkyl, or a group of 
formula -NHCOR" 

in which R n represents a C.-C* aikyl group, a C.-C* alkyl group having a heterocyclic substituent a phenyl 
group, a phenyl group having at least one of substituents (d) and/or (g) and/or (h), a nitrogen-containing 
heterocyclic group or a Cr-C 9 aralkyloxy group; 

R* represents a group of formula -B-R", in which B represents a C, or C alkylene group, and R 12 represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 1 represents a hydrogen atom or a methyl group; 

R 1 represents a C,-C« alkyl group, a phenylaikyl group in which the alkyl part is C,-C« alkyl and the phenyl 
group is unsubstituted or has at least one of substituents (d) and/or (g) and/or (h), a C,-C 6 alkyl group having 
an aromatic heterocyclic substituent, a Ca or C t aikenyl group or a C, or C< alkynyl group; 

R s represents an isopropyi group, a C 5 or C. cycloalkyl group or a phenyl group; 

R 7 represents a substituted C t -C 6 alkyl group having at least one substituent of substituents (o) or a 
substituted Cj-C« alkyl group having at least one of substituents (o) and at least one of substituents (p); 

said heterocyclic groups have 5 or 6 ring atoms of which 1 or 2 are nitrogen, oxygen or sulphur hetero- 
atoms, and said heterocyclic groups being unsubstituted or having at least one of substituents (d) and/or - 
(g) and/or (h) and/or (i), defined above; 



substituents {oliamino groups, protected amino groups, guanidino groups and phenyl groups having a C, or 
C t aminoalkyl substituent; and 
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substituents (o):hvdroxy groups, carboxy groups, C-C 5 alkoxycarbonyl groups and carbamoyl groups. 

An alternative more preferred class of compounds of the present invention are those compounds in 
which: 

5 

02 is 1; 
Gis1; 

70 R 1 represents a group of formula -A-R 8 

in which A represents a C or C alkylene group and R 8 represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 

an alkylcarbamoyl group in which the alky I part is C-C4, a dialky (carbamoyl group in which each alky I part 
is C,-C* or a carboxyalkyicarbamoyl group in which the aikyl part is C-C; 

75 

R a represents a group of formula -B-R 12 , in which B represents a C or C alkylene group and R" represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

20 

R 4 represents a C-C alkyl group, a phenylalkyl group in which the alkyl part is C,-C 6 and the phenyl part is 
unsubstituted or has at least one of substituents (d) and/or (g) and/or (h), a C-C alkyl group having an 
aromatic heterocyclic substituent, a C or C alkenyl group or a C-C alkynyl group; 

25 R s represents an isopropyl group, a cyclopentyl group, a cyciohexyl group or a phenyl group; 

R* represents a C or C alkyl group; 

R 7 represents a substituted C-C« alkyl group having at least one of substituents (o) or a substituted C-C 
alkyl group having at least one of substituents (o) and at least one of substituents (p); 
30 and 

said heterocyclic groups have 5 or 6 ring atoms, of which 1 or Z are nitrogen, oxygen or sulphur hetero- 
atoms, said heterocyclic group being unsubstituted or having at least one of substituents (d) and/or (g) 
and/or (h). 

35 Another more preferred class of compounds of the present invention are those compounds in which: 

m and n are both 0; 

R 1 represents a group of formula -A-R 1 , 
40 in which A represents a C or C a alkylene group, and R 8 represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 

an alkylcarbamoyl group in which the alkyl part is C-C. a dialkylcarbamoyl group in which each aikyl part 
is C-C, a carboxyalkyicarbamoyl group in which the alkyl part is C-C* or a group of formula -NHCOR", 
in which R" represents a C-C4 alkyl group, a C-C« alkyl group having a heterocyclic substituent, a phenyl 
45 group, a phenyl group having at least one of substituents (d) and/or (g) and/or (h), a nitrogen-containing 
heterocyclic group or a C-C aralkyloxy group; 

R* represents a group of formula -B-R u , in which B represents a C, or C alkylene group and R" represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

50 

R* represents a hydrogen atom or a methyl group; 

R* represents a C-C alkyl group, a phenylalkyl group in which the alkyl part is C-C and the phenyl part is 
unsubstituted or has at least one of substituents (d) and/or (g) and/or (h), a C-C alkyl group having an 
55 aromatic heterocyclic substituent, a C or C alkenyl group or a C or C alkynyl group; 

R 5 represents an isopropyl group, a cyclopentyl group, a cyciohexyl group or a phenyl group; 
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R 7 represents a substituted C a -C 6 alkyl group having at least one of substituents (o) or a substituted C 2 -C 4 
alkyl group having at least one of substituents (o) and at least one of substituents (p); and 

said heterocyclic groups and said heterocyclic substituents have 5 or 6 ring atoms of which 1 or 2 are 
5 nitrogen, oxygen or sulphur hetero-atoms, said groups and substituents being unsubstituted or having at 
least one of substituents (d) and/or (g) and/or (h), defined above. 

The most preferred compounds of the invention are those in which: 

misl; 

TO 

n is 0; 

R 1 represents a group of formula -A-R 8 

in which A represents a C, or C t aikylene group and R B represents a phenyl group, a naphthyl group or a 
15 nitrogen-containing aromatic heterocyclic group, 

an aikyicarbamoyl group in which the alkyl part is C.-C* alkyl, a diaikyicarbamoyl group in which each alkyl 
part is CrC* alkyl or a group of formula -NHCOR", 

in which R" represents a C,-C* alkyl group, a C,-C« alkyl group having a heterocyclic substituent or a 
nitrogen-containing heterocyclic group; 

ZQ 

R 2 represents a group of formula -B-R a , in which B. represents a C, or C* aikylene group and R" represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

25 

R 4 represents a d or C 4 alkyl group, a phenylalkyl group in which the alkyl part is C, or C a alkyl and the 
phenyl part is unsubstituted or has at least one of substituents (d) and/or (g) and/or (h), a Ci or 0 2 alkyl 
group having an aromatic heterocyclic substituent, a C 3 or C« alkenyl group or a & or C* alkynyl group; 

30 R s represents an isopropyl group or a cyclohexyl group; and 

R T represents a substituted C 3 -C« alkyl group having at least one amino and/or protected amino substituent 
or a substituted C a -C* alkyl group having at least one amino and/or protected amino substituent and at least 
one of substituents (p), defined above. 
35 An alternative preferred group of compounds of the present invention are those compounds in which: 

mist; 

q is the cypher 0 or the integer 1 ; 

40 

R 1 represents a group of formula -A-R 8 , 

wherein A represents a C,-C» aikylene group and R B represents an aryl group or an aromatic heterocyclic 
group having 5 or 6 ring atoms, 
or a group of formula -NHCOR", 
45 wherein R u represents a C,-C* alkyl group, a Ct-C 9 aralkyl group, a C,-C« alkyl group having a heterocyclic 
substituent wherein the heterocyclic substituent has 5 or 6 ring atoms, an aryl group, an aromatic 
heterocyclic group having from 5 to 10 ring atoms, a C,-C» alkoxy group or a C 7 -C« aralkyloxy group, 
provided that, when both m = 1 and n = 1, R 1 represents said group of formula -A-R"; 

so R 2 represents a group of formula -B-R 11 , in which B represents a C,-C« aikylene group, and R 12 represents 
an aryl group or an aromatic heterocyclic group having 5 or 6 ring atoms; 

R 1 represents a hydrogen atom; 

55 R* represents a hydrogen atom, a C,-C B alkyl group, a C t -C 6 alkyl group having at least one of substituents 
(q), a C,-C s alkenyl group, a Cj-C s alkenyl group having at least one halogen substituent or a C a -C 5 aikynyl 
group; 
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R 5 represents an isopropyl group, a cyclopentyl group, a cyclohexyl group or a phenyl group; 
R 6 represents a Ct-C 5 alkyl group; 

5 R 7 represents a substituted C 2 -C B alkyl group having at least one of substituents (r) or a substituted d-d 
alkyl group having at least one of substituents (r) and at least one of substituents (f) f defined above; 

said heterocyclic groups and heterocyclic substituents have from 1 to 3 ring hetero-atoms selected from 
nitrogen, oxygen and sulphur hetero-atoms and are unsubstituted or have at least one of substituents (d) 
ro and/or (g) and/or (h) and/or (i) defined above; 



75 substituents fglrhydroxy groups, d-d alkoxy groups, d-d aralkyloxy groups, d-d aliphatic carboxylic 
acyloxy groups. d-d alkylthio groups, d-d aralkylthio groups, d-d alkylsulphinyl groups, d-d alkylsul- 
phonyi groups, d-d aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, d-d 
alkoxycarbonylamino groups, d-do aralkyloxycarbonyiamino groups, d-d alkoxycarbonyl groups, arylox- 
ycarbonyl groups, d-do aralkyloxycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups in which the 

20 alkyl part is d-d alkyl, dialkyicarbamoyl groups in which each alkyl part is d-d alkyl, thiocarbamoyl 
groups, alkyl(thiocarbamoyl) groups in which the alkyl part is d-d alkyl, dialkyl(thiocarbamoyl) groups in 
which each alkyl part is d-d, ureido groups, thioureido groups, d-d cycloalkyi groups, C 5 -C. cycloalkenyl 
groups, aryl groups, aromatic heterocyclic groups, halogen atoms, halomethyl groups, mercapto groups, 
amino groups, d-d alkylamino groups, dialkylamino groups in which each alkyl part is d-d alkyK carboxy 

25 groups and guanidino groups; 



substituents {r^amino groups, protected amino groups, d-d aminoalkylamino groups, aminoalkylaminoal- 
$0 kylamino groups in which each alkyl part is d-d, guanidino groups, substituted phenyl groups having at 
least one of substituents (n), defined above and sulpho groups. 

In general, where reference is made herein to "substituted" groups, there is no specific maximum limit 
to the number of possible substituents, although, in specific cases, steric constraints may impose a practical 

35 maximum limit. In principle, the maximum number of substituents is determined by the number of 
substitutable atoms and, where the substituent is relatively small, complete substitution may be possible. 
For example where the substituent is relatively small such as a halogen (e.g. fluorine or chlorine) atom, the 
substituted group may range from the monohalo to perhalo groups, e.g. from monohaloalkyl to perhaloalkyl. 
Where the substituent is "bulkier", e.g. a t-butyl group, steric effects may prevent substitution of all 

40 substitutable positions. However, these effects are well known to those skilled in the art and require no 
further discussion here. 

The compounds of the invention contain at least one asymmetric carbon atom, that is to say the carbon 
atom to which the group represented by R 5 CH, is attached, and can, depending upon the values of the 
various substituent groups R'-R 7 defined above, also contain other asymmetric carbon atoms. Accordingly, a 

45 variety of optical isomers are passible. The present invention envisages both the individual isolated isomers 
as well as mixtures (e.g. racemates) thereof. However, we particularly prefer those isomers in which the 
carbon atom to which the group represented by R S CH, is attached has the S-configuration and, where R 4 
represents a group other than hydrogen, we prefer those isomers in which the carbon atom to which the 
group represented by R 4 is attached also has the S-configuration. Where optically active starting materials 

so are employed to produce the compounds of the invention and/or stereo-specific routes are employed, it 
may be possible to produce individual isomers of the compounds of the invention. In other cases, mixtures 
of various isomers may be produced and, in such a case, these mixtures may be used as such or the 
individual isomers may be isolated by well-known techniques. 

The compounds of the invention contain basic nitrogen atoms and, depending upon the value of certain 

55 of the substituents represented by R\ R*. R* and H 7 , may also contain free carboxy groups. Accordingly, the 
compounds of the invention will normally form acid addition salts and may, where they contain at least one 
carboxy group, also form salts with cations. The nature of the acid or cation employed to form such a salt is 
not critical to the invention, except where the compounds of the invention are intended for therapeutic use, 
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in which case the resulting salt must be pharmaceutical^ acceptable which, as is well-known to those 
skilled in the art, means that the salt must not have an increased toxicity or substantially increased toxicity 
or a reduced activity or substantially reduced activity, as compared with the free compound of formula (I). 
However, where the compounds of the invention are intended for non-therapeutic use, e.g. as intermediates, 

s even this limitation need not apply. 

Examples of acids which can be employed to form acid addition salts include: mineral acids, such as 
hydrochloric acid, sulphuric acid and phosphoric acid; organic carboxylic acids, such as oxalic acid, maieic 
acid, succinic acid and citric acid; and organic sulphonic acids, such as methanesulphonic acid, ben- 
zenesulphonic acid and r>toluenesulphonic acid. The compounds may also form salts with: alkali and 

70 alkaline earth metals, such as sodium, potassium, calcium and magnesium; and organic bases, such as 
dicyclohexylamine. 

The compounds of the invention having a carboxy group may likewise form esters and those esters 

which are particularly preferred in the present invention are defined as the various substituted oxycarbonyl 

groups. However, it will be appreciated that other esters may likewise be employed. 
75 Specific examples of compounds of the invention are given by the following formulae (1-1) to (M4) in 

which the substituent groups are as defined in subsequent Tables 1-14, respectively. In these Tables, the 

following abbreviations are used: 

Ac acetyl 

tBoc t-butoxycarbonyl 
20 Boz benzoyl 

Bu butyl 

|Bu isobutyl 

sBu sec-butyl 

!Bu t-butyl 
25 Bz benzyl 

Byr butyryl 

Car carbamoyl 

Et ethyl 

Etc ethoxycarbonyl 
30 Fur furyl 

Guan guanidino 

Hp heptyl 

cHp cycloheptyl 

Hx hexyl 
35 cHx cyclohexyl 

Imid imidazolyl 

Ind indolyl 

Isox isoxazolyl 

Me methyl 
40 Mor morpholino 

Nic nicotinoyl 

Np naphthyl 

Ph phenyl 

Pip piperidyl 
45 Piz piperazinyl 

Pn pentyl 

c: Pn cyclopentyl 

Pr propyl 

IPr isopropyl 
so Pyr pyridyl 

Pyrd pyrrolidinyl 

Pyz pyrazinyl 

Thi thienyl 

Thiz 1 ,3-thiazoiyl 
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Ir 

0 R*» 0 CH? OH 0 R 6 0 
.II I II I I II in 
R L CH -c-NH-CH-C-NH-CH-CH-CH 2 -C-NH-CH-C 

I 

CH2 



0 




H 3 C N/ CH 3 
CH 

. I 
0 R*» 0 CH 2 OH 0 
II I II I I II 
Ri-CH-C-NH-CH-C-NH-CH-CH -CH 9 -C-NH-R 

I L 
CH2 
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0 R^ 0 CH 2 OH 0 
1 II I II I I II . 

R 1 -CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-NH-R 7 

CH2 



I 



CH 

0 R k 0 CH? QH 0 
i II I II I I II 7 

r'-ch-c-n-ch-c-nh-ch-ch — ch 2 -c-mh -r 7 



CH 2 CH 3 
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CH 

r 0 CH 2 OH o 

I II II II 



rUh-C-NH-CH-C-NH-CH-CH-C-NH-R 7 



TO 



T6 




(1-7) 



20 



25 



3Q 



0 R k 0 CH 2 OH Q 
i II I II I I II 
R-CH-C-NH-CH-C-NH-CH -CH-C-NH-R 

I • 
CH 2 




35 



7 



(r-8) 




40 



45 



SO 



0 
II 



H 3 C 



CH 



3 



R U 0 
I II 



X / 
CH 
I 

CH 2 OH 
I I 



0 
II 



R -CH-C -N -CH -C-HH— CH— CH - C -MH— R 7 
I 



(1-9) 



CH 



2 



CH 



3 



55 
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0 0 CH 2 OH 0 

i I! I II I I II 
R'-CH-C-N-CH-C-NH-CH-CH-C 
I I 
CH 2 CH 3 



— NH — R 



7 



(1-10) 
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5 



10 



H3k /CH 3 



0 R*» 0 CH 2 OH 0 R° 0 
i a II I II I I II I II 

R -CH 2 -CH-C-NH-CH-C-MH-CH-CH-CH 2 -C-NH -CH-C-NH-R? 



CH 
I 

CH 2 



R6 



(1-13) 




¥ x / CH 3 

CH 
I 

0 CH 2 0 

la ii ... I I II I II 7 /r i L , 

R la -CH 2 -CH-C-NH-CH-C-NH-CH-CH-CH 2 -C-HH-CH-C-NH-R 7 11 ]U] 

CH 2 



0 
II 



R u 0 
I II 



R 5 
I 

CH 2 OH 




50 



55 
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TABLE 1 

s 



Cpd 



70 


WO - 


«1 

a. 


R 


p 5 
R 


R 




1-1 


Bz 


iBu 


i_Pr 


iBu 


75 


1-2 


£-MeBz 


lBu 


iPr 


iBu 




1-3 




IBU 


iPr 


iBu 


20 


1-4 


£-MeOBz 


iBu 


iPr 


iBu 




1-5 


1-NpMe 


iBu 


IPr 


iBu 




1-6 


1-NpMe 


iBu 


iPr 


sBu 


25 


1-7 


1-NpMe 


5-IraidMe 


i.Pr 


sBu 




1-8 


1-NpMe 


5-ImidMe 


iPr 


iBu 


30 


1-9 


1-NpMe 


5-IraidMe 


IPr 


iPr 




1-10 


1-NpMe 


4-ThizMe 


i.Pr 


iPr 




1-11 


1-NpMe 


4-ThizMe 


iPr 


iBu 


35' 


1-12 


1-NpMe 


4-ThizMe 


i.Pr 


sBu 




1-13 


1-NpMe 


2-PyrMe 


i_Pr 


sBu 


40 


1-14 


2-ThiMe 


5-ImidMe 


iPr 


iBu 




1-15 


2- (2-MeOEtO)Et 


5-ImidMe 


iPc 


iBu 




1-16 


2-(2-EtOEtO)Et 


5-IraidMe 


IPr 


iBu 


45 


1-17 


1-NpMe 


.iBu 


Ph 


iBu 




1-18 


1-NpMe 


5-IraidMe 


Ph 


iBu 


50 


1-19 


1-NpMe 


4-ThizMe 


Ph 


iBu 




1-20 


1-NpMe 


iBu 


cHx 


iBu 




1-21 


1-NpMe 


5-ImidMe 


CHX 


iBu 


55 


1-22 


1-NpMe 


4-ThizMe 


cHx 


iBu 
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TABLE 2 



Cpd 



No. 


R 1 • 


R 4 


R 7 


2-1 


3-PyrCONH- 


Me 


l-Car-5-NH 2 Pa 


2-2 


3-PyrCONH- 


Pr 


l-Car-5-NH 2 Pn 


2-3 


3-PyrCONH- 


iBu 


l-Car-5-NH 2 Pa 


2-4 


3-PyrCONH- 


iBu 


l-HOMe-5-NH 2 Pn 


2-5 


3-PyrCONH- 


i,Bu 


l-HOMe-5-GuanPn 


2-6 


3-PytCONH- 


IBU 


l-EtC-5-NH 2 Pa 


2-7 


3-PyrCONH- 


1BU 


l-Cat-5-GuanPn 


2-8 


3-PyrCONH- 


iBu 


5-HOOC-5-MH 2 Pn 


2-9 


3-PyrCONH- 


iBu 


5-Car-5-NH 2 Pn 


2-10 


3-PycCONH- 


iBu 


5-Car-5-GuanPn 


2-11 


3-PyrCONH- 


iBu 


6-HO-5-NH 2 Hx 


2rl2 


3-PycCONH- 


iBu 


5-Etc-5-NH Pa 


2-13 


3-PyrCONH- 


iBu 


l-Car-4-NH 2 Bu 


2-14 


3-PyrCONH- 


iBu 


l-HOMe-4-NH 2 Bu 


2-15 


3-PycCONH- 


iBu 


4-Etc-4-NH 2 Bu 


2-16 


3-PycCONH- 


iBu 


4-Cac-4-NH 2 Bu 


2-17 


3-PycCONH- 


iBu 


l-HOMe-4-GuanBu 


2-18 


3-PycCONH- 


iBu 


l-HOOC-5-GuanPn 


2-19 


3-PyrCONH- 


iBu 


l-HOOC-2-NH 2 Et 


2-20 


3-PytCONH- 


iBu 


l-car-2-NH 2 Et 


2-21 


3-PycCONH- 


iBu 


m-NH 2 CH 2 Bz 


2-22 


3-PycCONH- 


iPr 


l-Cac-5-NH 2 Pa 


2-23 


3-PycCONH- 


iPr 


5-Car-5-NH Pn 
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TABLE 2 (continued) 

Cpd 

No. R 1 R 4 ] 





2-24 


3-PyrCONH- 




l-Car-5-GuanPn 


rs 


2-25 


3-PyrCONH- 


Bu 


l-Car-5-NH,Pn 




2-26 


3-PyrCONH- 


Bu 


5 -Car -5 -NHL Pn 

2 




2-27 


3-PyrCONH- 


Bu 


2-HSO,Et 


20 


' 2-28 


3-PyrCONH- 


Bu 


m-NH-CH-Bz 




2-29 


3-PyrCONH- 


5-ImidMe 


6-HO-5-NH.HX 


25 


2-30 


3-PyrCONH- 


5-lmidMe 


5-Car-5-NH_Pn 




2-31 


3-PyrCONH- 


5-lmidMe 


l-Car-5-NH_Pn 




2-32 


3-PyrCONH- 


5-ImidMe 


l-HOMe-5-NH„Pn 

2 


30 


2-33 


3-PyrCONH- 


5-ImidMe 


H(NHCH,CH,K- 
2 2 J 




2-34 


3-PyrCONH- 


5-ImidMe 


3-[3-NH.PrN(M6) ]PC 


35 


2-35 


3-PyrCONH- 


4-ThizMe 


l-HOMe-5-NH_Pn 

z 




2-36 


3-PyrCONH- 


4-ThizMe 


l-Car-5-NH_Pn 

2 


40 


2-37 


3-PyrCONH- 


4-ThizMe 


5-Car-5-NH Pn 
2 


2-38 


3-PyrCONH- 


4-ThizMe 


6-HO-5-NBL.HX 




2-39 


3-PyrCONH- 


4-ThizMe 


H(NHCH 2 CH 2 ) 3 - 


45 


2-40 


3-PyrCONH- 


4-ThizMe 


3-(3-NH 2 PrNH)Pr 




2-41 


2-PyrCONH- 


4-ThizMe 


3-(3-NH 2 PrMH)Pr 


60 


2-42 


2-PyrCONH- 


4-ThizMe 


l-Car-5-NH 2 Pn 


2-43 


2-PyrCONH- 


5-lmidMe 


l-Cac-5-NH 2 Pn 




2-44 


2-PyrCONH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 


55 


2-45 


2-PyrCONH- 


5-IraidMe 


6-HO-5-NH 2 Hx 




2-46 


2-PyrCONH- 


Bu 


l-HOMe-5-NH_Pn 
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TABLE 2 (continued) 

5 

Cpd 

1 4 7 

No . R R R 

70 





2-47 


2 


-PyrCONH- 


i.Bu 


l-Car-5-NH Pn 

2 


75 


2-48 


2 


-PyrCONH- 


1.BU 


l-EtC-5-NH^Pn 
2 




2-49 


2 


-PyrCONH- 


iBu 


l-HOMe-5-NH^Pn 
2 




2-50 


2 


-PyrCONH- 


iBu 


l-Car-5-GuanPn 


20 


2-51 


2 


-PyrCONH- 


iBu 


5-Car-5-NH,,Pn 
2 




2-52 


2 


-PyrCONH- 


iBu 


2 




2-53 


2 


-PyrCONH- 


iBu 


5-HOOC-5-NH^Pn 
2 




2-54 


4 


-PyrCONH- 


iBu 


l-Car-5-NH-Pn 

2 




2-55 


4 


-PyrCONH- 


iBu 


6-HO-5-NH-HX 

2 


30 


2-56 


4 


-PyrCONH- 


iBu 


5-Car-5-NH 2 Pn 




2-57 


4 


-PyrCONH- 


5-ImidMe 


l-HOMe-5-NH^Pn 

2 


35 


2-58 


4 


-PyrCONH- 


5-ImidMe 


6-HO-5-NH.H2C 
2 




2-59 


4 


-PyrCONH- 


5-ImidMe 


3-(3-NH,PrNH)Pr 

2 




2-60 


4 


-PycCONH- 


4-ThizMe 


l-HOMe-5-NH-Pn 
2 


40 


2-61 


4 


-PyrCONH- 


4-ThizMe 


6-HO-5-NH 2 HX 




2-62 


4 


-PyrCONH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


45 


2-63 


4 


-PyrCONH- 


4-ThizMe 


m-NH 2 CH 2 Bz 




2-64 


3 


-PyrCH 2 CONH- 


4-ThizMe 


ra-NH 2 CH 2 Bz 


50 


2-65 
2-66 


3 
3 


-PyrCH 2 CONH- 
-PyrCH 2 CONH- 


4-ThizMe 
4-ThizMe 


l-HOMe-5-NH 2 Pn 
6-HO-5-NH 2 Hx 




2-67 


3 


-PyrCH 2 CONH- 


5-ImidMe 


6-HO-5-NH 2 Hx 


55 


2-68 


2 


-FurCONH- 


5-ImidMe 


H(NHCH 2 CH 2 ) 3 -\ 




2-69 


2 


-FurCONH- 


5-ImidMe 


6-HO-5-NH 2 Hx 
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TABLE 2 (continued) 



Cpd 



No. 


l 

R 


A 

R 


R 7 


2-70 


2-FurCONH- 


4-ThizMe 


6-HO-5-NH 2 Hx 


2-71 


2-FurCONH- 


4-ThizMe 


3-(3-NH 2 PtNH)Pr 


2-72 


2-ThiCONH- 


4-ThizMe 


3-(3-NH 2 PrNH)Pr 


2-73 


2-ThiCONH- 


4-ThizMe 


H(NHCH 2 CH 2 ) 3 - 


2-74 


2-ThiCONH- 


4-ThizMe 


m-NH 2 CH 2 Bz 


2-75 


2-ThiCONH- 


4-ThizMe 


l-HOMe-5-NH 2 Pa 


2-76 


2-ThiCONH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 


2-77 


2-ThiCONH- 


5-IraidMe 


3-(3-NH 2 PcNH)Pr 


2-78 


2-ThiCONH- 


5-IraidMe 


m-NH 2 CH 2 Bz 


2-79 


2-PyzCONH- 


iBu 


m-NH 2 CH 2 Bz 


2-80 


2-PyzCONH- 


5-IraidMe 


l-HOMe-5-NH 2 Prx 


2-81 


2-PyzCONH- 


5-IraidMe 


6-HO-5-NH 2 Hx 


2-82 


2-PyzCONH- 


5-ImidMe 


ra-NH 2 CH 2 Bz 


2-83 


2-PyzCONH- 


5-ImidMe 


3-(3-NH 2 PcNH)Pt 


2-84 


2-PyzCONH- 


4-ThizMe 


l-HOMe-5-NH 2 Pn 


2-85 


2-PyzCONH- 


4-ThizMe 


6-HO-5-NH 2 HX 


2-86 


BozNH 


5-IraidMe 


l-HOMe-5-NH 2 Pa 


2-87 


BozNH 


5-IraidMe 


3-(3-NH 2 PrNH)Pc 


2-88 


£-MeOBozNH- 


5-ImidMe 


3-(3-NH 2 PcNH)Pr 


2-89 


£-MeOBozNH- 


5-IraidMe 


ra-NH_CH_Bz 
- 2 2 


2-90 


£-CilBozNH- 


5-IraidMe 


ra-NH CH Bz 


2-91 


E-ClBozNH- 


4-ThizMe 


ra-NH 2 CH 2 Bz 


2-92 


4-PhBycNH- 


4-ThizMe 


H(NHCH 2 CH 2 ) 3 - 
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Table 2 (continued) 

5 

Cpd 



TO 


NO. 


1 
ET 


4 

R 


7 

R 




2-93 


4-PhBy rNH- 


5-ImidMe 


H(NHCH 2 CH 2 ) 3 - 


75 


2-94 


4-PhByrNH- 


5-ImidMe 


m-NH 2 CH 2 Bz 




2-95 


4-PhByrNH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 


20 


2-96 


AcNH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 




2-97 


AcNH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 




2-98 


AcNH- 


5-IraidMe 


6-HO-5-NH 2 HX 


25 


2-99 


AcNH- 


5-ImidMe 


3-(3-NH 2 PcNH)Pr 




2-100 


AcNH- 


4-ThizMe 


6-HO-5-NH 2 HX 


30 


2-101 


EtCONH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 




2-102 


EtCONH- 


5-ImidMe 


6-HO-5-NH 2 Hx 


35 


2-103 
2-104 


EtCONH- 
2-EtOEtCONH- 


5-ImidMe 
5-ImidMe 


H(NHCH 2 CH 2 ) 3 - 
H(NHCH 2 CH 2 ) - 




2-105 


2-EtOEtCONH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


40 


2-106 


2 -E tOE tCONH- 


5-ImidMe 


3-(3-NH 2 PcNH)Pc 




2-107 


2 -E tOE tCONH- 


iBu 


6-HO-5-NH 2 Hx 




2-108 


HpCONH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 


45 


2-109 


HpCONH- 


5-ImidMe 


H(NHCH 2 CH 2 ) 3 - 




2-110 


HpCONH- 


5-ImidMe 


3-(3-NH 2 PrNH)Pc 


50 


2-111 


HpCONH- 


5-ImidMe 


m-NH 2 CH 2 Bz 




2-112 


4-PH-l-Pi2CH 2 CONH- 


5-ImidMe 


m-NH 2 CH 2 Bz 


55 


2-113 
2-114 


4-Pn-l-PizCH 2 CONH- 
1-NpHe 


5-ImidMe 
iBu 


6-HO-5-NH 2 Hx 
1.5-diHOOC-5-NH 2 Pa 
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Table 2 (continued) 



5 

Cpd 





NO. 


1 

R 


A 

R 


R 


TO 












2-115 


1-NpMe 


iBu 


l-HOMe-5-NH Pn 
2 


15 


2-116 


1-NpMe 


iBu 


l-Car-5-NH 2 Pn 




2-117 


1-NpMe 


5-ImidMe 


l-HOMe-5-NH 2 Pn 




2-118 


1-NpMe 


5-ImidMe 


l-Car-5-NH 2 Pn 




2-119 


1-NpMe 


5-ImidMe 


6-HO-5-NH 2 HX 




2-120 


1-NpMe 


5-ImidMe 


5-HOOC-5-NH 2 Ptl 


25 


2-121 


1-NpMe 


5-ImidMe 


5-Car-5-NH 2 Pn 




2-122 


1-NpMe 


5-ImidMe 


m-NH 2 CH 2 Bz 




2-123 


1-NpMe 


5-lmidMe 


2-HS0 3 Et 


30 


2-124 


1-NpMe 


4-ThizMe 


5-HOOC-5-NH 2 Pn 




2-125 


4-PhBu 


5-ImidMe 


3-(3-NH 2 PrNH)Pr 


35 


2-126' 


MeOCONH- 


5-ImidMe 


6-HO-5-NH Hx 




2-127 


EtcNH- 


5-ImidMe 


6-HO-5-NH 2 Hx 


40 


2-128 


EtcNH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


2-129 


EtcNH- 


5-ImidMe 


5-Car-5-NH 2 Pn 




2-130 


EtcNH- 


5-ImidMe 


H(NHCH 2 CH 2 ) 3 - 


45 


2-131 


EtCNH- 


5-ImidMe 


ra-NH 2 CH 2 Bz 




2-132 


EtcNH- 


5-ImidMe 


3-(3-NH 2 PtNH)Pr 




2-133 


EtcNH- 


5-ImidMe 


l-Car-5-NH 2 Pn 


50 


2-134 


EtcNH- 


5-ImidMe 


l-HOMe-5-NH 2 Pn 




2-135 


PrOCONH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


55 


2-136 


PrOCONH- 


5-ImidMe 


l-Car-5-NH 2 Pn 




2-137 


tBocNH- 


5-ImidMe 


6-HO-5-NH,Hx 
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Table 2 (continued) 



Cpd 



NO . 


p l 

a 


R 


R 




r nUcUNrl— 


b- iraidMe 


b-HO-b-NH^Hx 




D 6 V^»ViMCl— 


3 — luiiane 


o-tlU— b— Nn^tiX 




SZOCONtl- 


b- iraiaMe 


b - H00C - b -NH^ P n. 


O 1/11 
4-1H1 




b- i mi awe 


b-car-b-NH^Pn 




DZvjUvJWn.— 


b — iiaiawe 


b -JC» u C - b - Wrl^ rn 




OZUV-vJWtl— 


b- i mi awe 


1 -tiOMe - 5 — Pn 




dZULON ti- 


b- imiaHe 


H(NHCH 2 CH 2 ) 3 - 


O 1 A C 

2- 14b 


ts *» 


b-imiaMe 


3-(3-NH 2 PrNH)Pr 


2-146 


3-PyrCONH- 


_ A Aft 
BZOCH.^- 


B-HOOC-B-NH^Pn 


2-147 


3-PyrCONH- 


2-MeSEt 


5 -H00C- 5 -MH^Pn 


2-148 


3-PyCCONH- 


2-MeSOEt 


5 -H00C- 5 -NH^Pn 


2-149 


1-NpMe 


CarMe 


3-(3-NH 2 PcNH)Pr 




i-wpMe 


2-cacEt 


3- ( 3-NH 2 PcNH) Pr 


^ TCI 

2-151 


J-PytCONH- 


BZ 


5 -StC-S-NH^Pn 


2-152 


3-PytC0NH- 


cPnCH 2 - 


5-Car-5-NH 2 Pn 


2-153 


3-PyrCONH- 


iBu 


m-(2-HO-3-NH 2 PrO)Bz 


2-154 


3-PyrC0NH- 


iBu 


m-(2-HO-3-PrNHPrO)Bz 


2-155 


3-PycC0NH- 


iBu 


m-(2-HO-3-iPrMHPrO)B2 


2-156 


3-PyrC0NH- 


iBu 


m- ( 2 -HO- 3 -tBuNHP r O ) B z 


2-157 


3-PyrC0NH- 


iBu 


£- ( 2 -HO- 3 -NH 2 P r 0 ) B Z 


2-158 


3-PyrC0NH- 


i.Bu 


m-[2-HO-3-(4-MePiz)PrO]Bz 


2-159 


3-PyrC0NH- 


iBu 


£-[2-HO-3-(2-MorEtNH)PcO]Bz 
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Table 2 (continued) 

5 

Cpd 



TO 


No. 


R 1 


R 4 


R 7 




2-L60 


3-PyrCONH- 


5-ImidMe 


m-(2-HO-3-NH 2 PrO)Bz 


rs 


2-161 


3-PyrCONH- 


5-ImidMe 


2-(2-HO-3-NH 2 PrO)Bz 




2-162 


3-PyrCONH- 


5-IraidMe 


m-(2-HO-3-PrNHPrO)Bz 




2-163 


3-PyrCONH- 


5-ImidMe 


m- ( 2 -HO- 3 - CBUNHP r 0 ) Bz 


20 


2-164 


3-PyrCONH- 


5-IraidMe 


m-(2-HO-3-MorPrO)Bz 




2-165 


3-PyrCONH- 


5-ImidMe 


£-[2-HO-3-(4-MePiz)PrO]Bz 


25 


2-166 


3-PyrCONH- 


4-ThizMe 


l-(2-HO-3-NH 2 PcO)B2 




2-167 


3-PyrCONH- 


4-ThizMe 


£- (2-HO-3 -NH 2 P tO ) Bz 


30 


2-168 


3-PyrCONH- 


4-ThizMe 


m-(2-HO-3-iPrNHPtO)Bz 


2-169 


3-PyrCONH- 


4-ThizMe 


m- (2-HO-3 - t BuNHP r 0 ) B Z 




2-170 


3-PyrCONH- 


4-ThizMe 


£- ( 2 - HO- 3 -tBuNHP CO) Bz 


35 


2-171 


3-PyrCONH- 


4-TtiizMe 


m-[2-HO-3-(4-MePiz)PrO]Bz 




2-172 


EtCONH- 


4-ThizMe 


2-HO-3-NH 2 Pr 


40 


2-173 


EtCONH- 


5-ImidMe 


2-HO-3-NH 2 Pr 


2-174 


3-PyrCONH- 


iBu 


2-HO-3-NH 2 Pt 




2-175 


3-PyrCONH- 


5-ImidMe 


2-HO-3-NH 2 Pr 


45 


2-176 


tBocNH- 


5-ImidMe 


l-Cac-5-NH 2 Pn 




2-177 


tBocNH- 


5-ImidMe 


5-Cac-5-NH 2 Pn 


50 


2-178 


tBocNH- 


S-ImidMe 


5-HOOC-5-NH 2 Pn 


2-179 


JuBocNH- 


5-lraidMe 


2-HO-3-NH 2 Pr 




2-180 


tBocNH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


55 


2-181 


IBocNH- 


4-ThizMe 


6-HO-5-NH 2 HX 




2-182 


tjBocNH- 


4-ThizMe 


2-HO-3-NH 2 Pr 
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Table 2 (continued) 



Cpd 



No. 


R 1 


R 4 


R 7 


2-183 


tBocNH- 


iBu 


2-HO-3-NH 2 Pr 


2-184 


tBocNH- 


jJ3u 


6-HO-5-NH 2 -Hx 


2-185 


tB o etui- 


iBu 


5-Car-5-NH 2 Pn 


2-186 


s' Pyr CONH- 


2-CarEt 


l-Car-5-NH 2 Pn 


2-187 


3-PyrCONH- 


2-CarEt 


l-HOMe-5-NH 2 Pn 


2-188 


3-PycCONH- 


5-ImidMe 


5-MeOCO-5-NH 2 Pn 


2-189 


3-PyrCONH- 


4-ThizMe 


6-HO-5-NH 2 HX 


2-190 


3-PyrCONH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


2-191 


3-PyrCONH- 


4-ThizMe 


l-HOOC-5-NH 2 Pn 


2-192 


3-PyrCONH- 


4-ThizMe 


l-Car-5-GuanPn 


2-193 


3-PyrCONH- 


5-IsoxMe 


5-HOOC-5-NH 2 Pn 


2-194 


3-PycCONH- 


5-IsoxMe 


5-Car-5-NH 2 Pn 


2-195 


3-PyrCONH- 


5-IsoxMe 


5-Etc-5-NH 2 Pn 


2-196 


3-PytCONH- 


5-IsoxMe 


l-Car-5-NH 2 Pa 


2-197 


3-PyrCONH- 


5-IsoxMe 


l-HOMe-5-NH 2 Pn 


2-198 


2-PyrCONH- 


4-ThizMe 


5-Car-5-NH 2 Pa 


2-199 


2-PyrCONH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


2-200 


4-PyrCONH- 


5-IraidMe 


5-HOOC-5-NH 2 Pn 


2-201 


4-PycCONH- 


5-ImidMe 


5-Cat-5-NH 2 Pn 


2-202 


AcNH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


2-203 


AcNH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


2-204 


AcNH- 


4-ThizMe 


l-Car-5-NH 2 Pn 


2-205 


AcNH- 


5-ImidMe 


l-Car-5-NH 2 Pa 



34 



0 226 192 



Table 2 (continued) 

5 

Cpd 



25 



No. 


R 1 


R 4 


R 7 


2-206 


AcNH- 


5-IraidMe 


5-Car-5-NH 2 Pn 


2-207 


AcNH- 


5-IsoxMe 


5-Car-5-NH 2 Pn 


2-208 


AcNH- 


5-IsoxMe 


l-Car-5-NH 2 Pn 


2-209 


BzOCONH- 


5-IsoxMe 


l-Car-5-NH Pn 


2-210 


BzOCONH- 


5-IsoxMe 


5-Car-5-NH 2 Pn 


2-211 


BzOCONH- 


5-IraidMe 


5-Etc-5-tBocNHPn 


2-212 


BzOCONH- 


5-ImidMe 


l-Car-5-NH 2 Pa 


2-213 


BZOCONH- 


4-ThizMe 


l-Car-5-NH 2 Pn 


2-214 


BzOCONH- 


4-ThizMe 


5-Cat-5-NH 2 Ptl 


2-215 


BzOCONH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


2-216 


BzOCONH- 


iBu 


5-Car-B-NH 2 Pn 


2-217 


BzOCONH- 


SBU 


5-HOOC-5-NH 2 Pn 


2-218 


2-(2-MeOEtO)- 








EtcNH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


2-219 


2-(2-MeOEtO)- 








EtcNH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


2-220 


2-(2-MeOEtO)- 








EtcNH- 


iBu 


l-HOMe-5-NH 2 Pa 


2-221 


2-(2-MeOEtO)- 








EtcNH- 


iBu 


l-Car-5-NH 2 Pn 


2-222 


O-HOBOZNH- 


5-ImidMe 


l-Car-5-NH 2 Pn 


2-223 


0-HOBozNH- 


4-ThizMe 


l-Cac-5-NH 2 Pn 


2-224 


0-AcOBozNH- 


4-ThizMe 


l-Car-5-NH 2 Pn 
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Table 2 (continued) 



Cpd 



No • 


p l 
R 


fct 


R 7 
r( 


2-225 


0^-ACOBOZWn- 


$ — luiZMe 


c par C MtT Dn 
3-Loi-lD — Ntl^ 


2-226 


IU, alHOBOZNH- 


4-TnizMe 


3-uar — s-Nri^rn 


2-227 


o,, m, aiAcOBozNH- 


4-Tnizwe 


b -car - D- wri2t , n 


2-228 


5-NH 2 ~2- 








NC^BOZNH- 


b — iroiawe 


3 — wevjdj— 3 — wti^t u 


2-229 


5-NH 2 -2- 








NO^^O ZNrl- 


d — I ml awe 


<; PIAnr 1 _ ^ _ MXT p n 
3 — tlAJVJ^- 3 W Cl^ *■ 


2-230 


MOCACWn- 


iBti 


1 WAMo t; NTT Pn 
J. — tlAJWe — D — 


*5 111 


WO L ACWtl — 


Z -Lai c* I* 


JL — v-d I. — 3 — i« Ci 2 ^ 


2-2 32 


WO CACNci— 




1 UHMo c _MW Pn 

x.— tivjwe— 3 — w ci 2 ^ ^ 


2-233 


WOCACNH- 


4 — inizwe 


o — tivj— 3 — 2 


2-234 


1-NpMe 




i wnnr 1 " c; mo p n 
X — rivJV w — 3 — 2 


2-235 


1-NpMe 


iBu 


c tI^^o^ , Q MPT Pn 
3 — CHJVJW— 3 — 2 


2-236 


1 -NpMe . 


sBu 


3 — tiLKJV* — 3 — 


2-237 


1-NpMe 




l-HOOC-5-NH 2 ra 


2-238 


1-NpMe 


Bu 


H(NHCH 2 CH 2 ) 3 - 


2-239 


1-NpMe 


2-CarEt 


l-HOMe-5-NH 2 Pn 


2-240 


1-NpMe 


5-IraidMe 


2-(2-NH 2 EtNH)Et 


2-241 


1-NpMe 


4-ThizMe 


6-HO-5-NH 2 HX 


2-242 


4-PhBu 


iBu 


5-HOOC-5-NH 2 Ptl 


2-243 


l-tBoc-2- 








PyrdCONH- 


4-ThizMe 


l-HOOC-5-NH 2 Pll 
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Table 2 (continued) 



Cpd 
No. 



R 



2-244 



2-245 



2-246 



2-247 



2-248 



2-249 



2-250 



2-251 



2-252 



2-253 



2-254 



l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

L-tBoc-2- 

PyrdCONH- 

l-t8oc-2- 

PyrdCONH- 

l-t.Boc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PycdCONH- 



4-Thi2Me l-HOMe-5-MH 2 Pn 



4-ThizMe l-Car-5-NH Pn 



4-ThizMe 5-HOOC-5-NH 2 Pn 



4-Thi2Me 5-EtC-5-NH Pn 

6 



4-ThizMe 5-Car-5-NH 2 Pn 



4 -Thi zMe 6 -HO- 5 -NH^Hx 



5-ImidMe l-Car-5-NH^Pn 

2 



5-IraidMe l-HOMe-5-NH 2 Pn 



5-lmidMe 5-Car-5-NH 2 Pn 



5-ImidMe 5-HOOC-5-NH Pn 



5-ImidMe 5-Etc-5-NH Pn 
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Table 2 (continued) 



Cpd 
No. 



R 



R 



2-255 

2-256 

2-257 

2-258 

2-259 

2-260 

2-261 

2-262 

2-263 

2-264 

2-265 
2-266 
2-267 



l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

L-tBoc-2- 

PyrdCONH- 

1- t.Boc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-BzOCO-2- 

PyrdCONH- 

l-BzOCO-2- 

PyrdCONH- 

l-BzOCO-2- 

PyrdCONH- 

l-BzOCO-2- 

PyrdCONH- 

l-BzOCO-2- 

PyrdCONH- 

CBuCOMe 

tBuCOMe 

tBuCOMe 



5-IsoxMe 5-Etc-5-NH 2 Pn 



5-lsoxMe 5-Car-5-NH 2 Pn 



5-IsoxMe l-Car-5-NH 2 Pa 



3-lndMe l-Car-5-NH 2 Pn 



3-IndMe 5-Car-5-NH Pa 



4-ThizMe l-Car-5-NH 2 Pn 



4- ThizMe 

5- ImidMe 

5-ImidMe 

5-IsoxMe 
4-ThizMe 
4-ThizMe 
4-ThizMe 



5-HOOC-5-NH 2 Pn 



5-HOOC-5-NH 2 Pn 



5-Cat-5-NH 2 Pn 



5-Car-5-NH 2 Pn 
5-Car-5-NH 2 Pn 
5-HOOC-5-NH 2 Pn 
l-Car-5-NH 2 Pn 
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Table 2 (continued) 



Cpd 



No. 


R 1 


R 4 


2-268 


tBuCOMe 


5-ImidMe 


2-269 


tBuCOMe 


5-ImidMe 


2-270 


tBuCOMe 


5-ImidMe 


2-271 


.cBuCOMe 


5- IsoxMe 


2-272 


tJBuCOMe 


5-IsoxMe 


2-273 


tBuCOMe 


5-IsoxMe 


2-274 


EtNHCO- 


5-IsoxMe 


2-275 


EtNHCO- 


4-ThizMe 


2-276 


EtNHCO- 


4-ThizMe 


2-277 


EtNHCO- 


4-ThizMe 


2-278 


EtNHCO- 


5-ImidMe 


2-279 


EtNHCO- 


5-ImidMe 


2-280 


EtNHCO- 


5-IraidMe 


2-281 


tBuNHCO- 


5-ImidMe 


2-282 


t,BuNHCO- 


4-ThizMe 


2-283 


tBuNHCO- 


4-TttizMe 


2-284 


H0OCCH 2 NHC0- 


5-ImidMe 


2-285 


H0OCCH 2 NHC0- 


4-TtiizMe 


2-286 


HOOCCH 2 NHCO- 


4-ThizMe 


2-287 


HOOCCH 2 NHCO- 


iBu 


2-288 


MocCOMe 


5-ImidMe 


2-289 


MorCOMe 


5-ImidMe 


2-290 


MorCOMe 


4-Thi2Me 



R 



l-Car-5-NH 2 Pn 
5-Car-5-NH 2 Pn 
5-HOOC-5-NH 2 Pn 
5-HOOC-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

L-Cac-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

5-HOOC-5-NH 2 Pn 

5-HOOC-5-NH 2 Pn 

5-Car-5-NH 2 Pa 

l-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pa 

5-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pn 
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Table 2 (continued) 



Cpd 



No . 


R 


D 4 
R 


R 


2-291 


MorCOMe 


4-ThizMe 


l-Car-5-NH 2 Pn 


£ — £ ? C 


o -ry tne 




1 Oar- C MTJ 0« 

i-uar- o -Nri^ "n 




j-ryrwe 


4-TnizMe 


5 -Car - 5 -NH^Pn 


2-294 


3-PyrMe 


4-ThizMe 


5-HOOC-5-NH 2 Pa 


2-295 


3-PyrMe 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


2-296 


3-PyrMe 


5-IraidMe 


5-Cac-5-NH 2 Pn 


2-297 


t-BocNH- 


4-ThizMe 


5-HOOC-5-NH 2 Pll 


2-298 


t-BocNH- 


4-ThizMe 


m-NH 2 CH 2 Bz 




L^-oOCNtl— 


b - iroiuMe 


ni-Nti 2 Ca 2 BZ 




J — tr y Ju vvYti- 




m MM r*H D9 

in — w ti 2 v^** 2 " * 


2-301 


l-tBoc^- 
PyrdCONH- 


4-ThizMe 


m-NH 2 CH 2 Bz 


2-302 


l-t.Boc-2- 
PyrdCONH- 


5-ImidMe 


m-NH 2 CH 2 B2 


2-303 


AcNH- 


5- IraidMe 


m-NH 2 CH 2 Bz 


2-304 


AcNH- 


4-ThizMe 


m-NH CH,Bz 
- 2 2 


4-JUD 


j — ry ct-UNri— 


C T m i J U a 

3 - LmXufle 


c ur\r\<* C MIX Dn 
3 -HUUL- 3— 


2-306 


3-PyrCONH- 


4-ThizMe 


l-Car-4-NH 2 Bu 


2-307 


4-PyrCONH- 


5-ImidMe 


l-Car-4-NH 2 Bu 


2-308 


tBocNH- 


5- IsoxMe 


5-Car-5-NH 2 Pn 


2-309 


tBocNH- 


5-IsoxMe 


5-HOOC-5-NH 2 Pn 


2-310 


tBocNH- 


5-IsoxMe 


l-Cac-4-NH 2 Bu 


2-311 


3-PyrCONH- 


4-ThizMe 


m-NH 2 CH 2 B2 


3-312 


1-NpMe 


5- IsoxMe 


m-NH CH-Bz 
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Table 3 



Cpd 

NO. R L R 4 

3-1 AcNH- 5-ImidMe 

3-2 EtCONH- 5-IraidMe 

3-3 EtCONH- 5-IraidMe 

3-4 EtCONH- 5-ImidMe 

3-5 EtCONH- 4-Thi2Me 

3-6 EtCONH- 4-ThizMe 

3-7 EtCONH- 4-ThizMe 

3- 8 EtCONH- 4-ThizMe 

Table 4 

Cpd 

No. R 1 R 4 

4- 1 3-PyrCONH iBu 

4-2 AcNH- 5-ImidMe 

4-3 3-PyrCONH- 5-ImidMe 

4-4 3-PyrCONH- 5-ImidMe 

4-5 3-PyrCONH- i-Bu 

4-6 3-PyrCONH- i-BU 

4-7 IBocNH- i-Bu 

4-8 tBocNH- i-Bu 



R 7 

1- HOMe-5-NH 2 Pn 

5- Car-5-NH 2 Pn 

6- HO-5-NH 2 HX 

2- HO-3-NH 2 PC 
2-HO-3-NH 2 Pr 
6-HO-5-NH 2 Hx 
5-Car-5-NH 2 Pn 
5-HOOC-5-NH„Pn 



R 7 

l-Car-5-NH 2 Pa 

1- HOMe-5-NH 2 Pn 
6-HO-5-NH 2 Hx 
5-Car-5-NH 2 Pn 

5- Car-5-NH 2 Pn 

2- HO-3-NH 2 Pr 

6- HO-5-NH 2 Hx 
5-Car-5-NH„Pn 
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Table 4 (continued) 



Cpd 



No. 


R 1 


R 4 


R 7 


4-9 


3-PycCONH- 


5-IraidMe 


l-Car-5-NH 2 Pn 


4-10 


3-PycCONH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


4-11 


3 -Pyr CONK- 


4-TnizMe 


5-HOOC-5-NH 2 Pn 


4-12 


S' PycCONH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


4-13 


3-PyrCONH- 


4-ThizMe 


5-EtC-5-NH 2 Pn 


4-14 


3-PyrCONH- 


4-ThizMe 


l-Car-5-NH Pn 


4-15 


3-PyrCONH- 


5-IsoxMe 


l-Car-5-NH 2 Pn 


4-16 


3-PyrCONH- 


5-IsoxMe 


5-Car-5-NH 2 Pn 


4-17 


3-PyrCONH- 


5-IsoxMe 


5-HOOC-5-NH 2 Pn 


4-18 


tBocNH- 


5-IsoxMe 


5-HOOC-5-NH 2 Pn 


4-19 


tBocNH- 


5-IsoxMe 


5-Car-5-NH 2 Pn 


4-20 


tBocNH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


4-21 


tBocNH- 


5-ImidMe 


5-Etc-5-NH 2 Pn 


4-22 


JtBocNH- 


5-IsoxMe 


5-EtC-5-NH 2 Pn 


4-23 


tBocNH- 


5-IsoxMe 


5-Car-5-NH 2 Pn 


4-24 


BzOCONH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


4-25 


BZOCONH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


4-26 


AcNH- 


5-ImidMe 


l-Car-5-NH 2 Pn 


4-27 


AcNH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


4-28 


AcNH- 


5-ImidMe 


5-Etc-5-NH 2 Pn 


4-29 


AcNH- 


4-ThizMe 


5-Etc-5-NH 2 Pn 


4-30 


AcNH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


4-31 


AcNH- 


4-ThizMe 


5-Car-5-NH 2 Pa 
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Table 4 (continued) 



Cpd 



No. 


1 

R 


R 


R 7 


4-32 


AcNH- 


4-ThizMe 


l-Car-5-NH 2 Pn 


4-33 


l-tBoc-2- 


4-ThizMe 


l-Car-5-NH 2 Pn 




PyrdCONH- 






4-34 


l-tBoc-2- 


4-ThizMe 


5-HOOC-5-MH 2 Pn 




PyrdCONH- 






4-35 


l-tBoc-2- 


4-ThizMe 


5-Cac-5-NH 2 Pn 




PyrdCONH- 






4-36 


L-tBoc-2- 


4-ThizMe 


5-Etc-5-NH 2 Pn 




PyrdCONH- 






4-37 


l-tBoc-2- 


5-ImidMe 


5-Etc-5-NH 2 Pn 




PyrdCONH- 






4-38 


l-t.Boc-2- 


5-IraidMe 


5-Car-5-NH 2 Pn 




PyrdCONH- 






4-39 


l-tBoc-2- 


5-lmidMe 


5-HOOC-5-NH 2 Pn 




PyrdCONH- 






4-40 


l-tBoc-2- 


5-ImidMe 


l-Cat-5-NH 2 Pn 




PyrdCONH- 






4-41 


2-PyrdCONH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


4-42 


2-PyrdCONH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


4-43 


IBuCOMe 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


4-44 


tBuCOMe 


4-ThizMe 


5-Car-5-NH 2 Pn 


4-45 


tBuCOMe 


4-ThizMe 


l-Car-5-NH 2 Pn 


4-46 


tBuCOMe 


5-ImidMe 


l-Car-5-NH 2 Pn 
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Table 4 (continued) 



Cpd 
No. 



R 



R 



R 



4-47 
4-48 
4-49 
4-50 
4-51 
4-52 
4-53 
4-54 
4-55 
4-56 
4-57 
4-T8 
4-59 
4-60 



tBuCOMe 

tBuCOMe 

EtNHCO- 

EtNHCO- 

EtNHCO- 

tBuNHCO- 

tBuNHCO- 

tBuNHCO- 

tBuNHCO- 

tBuNHCO- 

t.BuNHCO- 

3-PyrCONH- 

3-PyrCONH- 

3-PyrCONH- 



5-ImidMe 
5-ImidMe 
5-ImidMe 
5-ImidMe 
5-ImidMe 
5-ImidMe 
5-ImidMe 
4-ThizMe 
4-ThizMe 

4- ThizMe 

5- ImidMe 
5-ImidMe 
4-ThizMe 
4-ThizMe 



5-Car-5-NH 2 Pn 

5-HOOC-5-NH_Pn 

5-HOOC-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

l-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

5- Car-5-NH 2 Pn 
l-Car-5-NH 2 Pn 

ra-NH„CH.,BZ 

- 2 2 

m-NH 2 CH 2 Bz 

m-NH„CH.,Bz 

- 2 2 

m-NH 2 CH 2 Bz 

6- HO-5-NH 2 Hx 



Cpd 
Ho. 



Table 5 



R 



R 



5-1 
5-2 
5-3 
5-4 



3-PyrCONH- 
3-PycCONH- 
3-PyrCONH- 
3-PyrCONH- 



5-ImidMe 
5-ImidMe 
5-ImidMe 
5-ImidMe 



l-Car-5-NH 2 Pn 
5-EtC-5-NH 2 Pn 
5-Car-5-NH 2 Pn 
5-HOOC-5-NH 2 Pn 
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Table 5 (continued) 

Cpd 



No. 


R 1 


R 4 


R 7 


5-5 


3-PyrCONH- 


4-ThizMe 


J — tlWW — 3 — 2 


5-6 


3-PyrCONH- 


4 -Thi 

*x ~ L 11 X 4* 171 C? 


3-car-:>-NH 2 Pn 


5-7 


3-PyrCONH- 


4-ThizMe 




5-8 


AcNH- 


1 — x u x cnc 


l-car - 5-Nti Pn 


5-9 


AcNH- 


4-ThlZMe 


3 vd x. — j -wn^i Q 


5-10 


AcNH- 


4 -Th i ?Ma 


D-iiOOC-S-NH^Pn 


5-11 


L-t.Boc-2- 


4-Thi2Me 






PyrdCONH- 






5-12 


l-tBoc-2- 


4 -Th i 7Ma 

X *i X £ fits 


a-L-ar-b-NH^Pn 




PyrdCONH- 






5-13 


L-_tBoc-2- 


5- IraidMe 


A ^OxT — J ~ Wfl _ n 

2 




PyrdCONH- 






5-14 


tBocNH- 


W " X IU X CI 1*1 C 


C /"^ -« — C »TTT It — 

b-car-b-NH^Pn 


5-15 


tBocNH- 




D-tlUQC-b-NH^Pn 


5-16 


tBOCNH- 


*t- ini 2Me 


5-HOOC-5-NH 2 Pn 


5-17 


tBocNH- 


4-ThizMe 


5 — l. a it - o — N n 2 * n 


5-18 


tBocNH- 


4-Thi 2M*» 

» x 11 x &nts 


«— N **2 2 


5-19 


J c y t v.<JNrl 


4-TnizMe 


ra-NH 2 CH 2 Bz 


5-20 


3-PyrCONH 


iBu 


6-HO-5-NH 2 Hx 


5-21 


tBocNH- 


iBu 


l-HOMe-5-NH 2 Pn 


5-22 


l-tBoc-2- 








PycdCONH- 


4-ThizMe 


l-Car-5-NH 2 Pn 


5-23 


3-PyrCONH- 


4-ThizMe 


l-Car-5-NH(tBoc 


5-24 


3-PyrCONH- 


4-ThizMe 


5-Car-5-NH(COOB 
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Table 6 



Cpd 



No. 


n 

R 


4 

R 


7 

r' 


6-1 


3-PyrCONH- 


5-ImidMe 


l-Car-5-NH 2 Pn 


6-2 


3-PycCONH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


6-3 


3-PyrCONH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


6-4 


3-PyrCONH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


6-5 


3-PytCONH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


6-6 


3-PyrCONH- 


4-ThizMe 


l-Car-5-NH 2 Pn 


6-7 


ACNH- 


4-ThizMe 


l-Cat-5-NH 2 Pn 


6-8 


AcNH- 


4-THizMe 


5-Car-5-NH 2 Pn 


6-9 


tBocNH- 


4-ThizMe 


5-Cac-5-NH 2 Pn 


6-10 


tBocNH- 


4-ThizMe 


5-HOOC-5-NH 2 Pn 


6-11 


t_BocNH- 


4-ThizMe 


l-Cac-5-NH 2 Pn 


6-12 


tBocNH- 


5-ImidMe 


5-Cat-5-NH 2 Pn 


6-13 


tBocNH- 


5-ImidMe 


5-Etc-5-NH Pn 


6-14 


tBocNH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


6-15 


l-tBoc-2- 








PycCONH- 


5-ImidMe 


5-Car-5-NH 2 Pn 


6-16 


l-tB0C-2- 








PyrCONH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


6-17 


l-t_Boc-2- 








PyrCONH- 


4-ThizMe 


5-Car-5-NH 2 Pn 


6-18 


tBuCOHe 


4-ThizMe 


5-Car-5-NH 2 Pn 


6-19 


tBuCOMe 


5-lmidMe 


5-Car-5-NH 2 Pa 


6-20 


EtNHCO- 


5-ImidMe 


5-Car-5-NH Pn 
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Table 6 (continued) 



70 



TS 



20 



25 



30 



35 



Cpd 
No. 

6-21 
6-22 
6-23 
6-24 
6-25 
6-26 
6-27 
6-28 
6-29 
6-30 

6-31 



R 

EtNHCO- 

EtNHCO- 

EtNHCO- 

t.BuNHCO- 

tBuNHCO- 

tBocNH- 

tBocNH- 

3-PyrCONH- 

3-PyrCONH- 

l-t.Boc-2- 

PycdCONH- 

l-tBoc-2- 

PytdCONH- 



4-ThizMe 
4-ThizMe 
4-ThizMe 
4-ThizMe 
4-ThizMe 

4- ThizMe 

5- ImidMe 
5-ImidMe 
4-ThizMe 

4- ThizMe 

5- ImidMe 



5-Car-5-NH 2 Pn 

5-HOOC-5-NH 2 PQ 

l-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

5-HOOC-5-NH 2 Pn 

E-NH 2 CH 2 Bz 

m-NH CH Bz 

m-NH CH Bz 

m-NH 2 CH 2 Bz 



in-NH 2 CH 2 Bz 



m-NH 2 CH 2 B2 



40 



45 



SO 



Cpd 
No. 



R 



Table 7 



55 



7-1 
7-2 
7-3 



3-PyrCONH- 
3-PyrCONH- 
3-PyrCONH- 



5-ImidMe 
5-ImidMe 
4-ThizMe 



5-Car-5-NH Pn 

5-HOOC-5-NH 2 Pn 

5-HOOC-5-NH 2 Pn 
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Table 7 (continued) 



Cpd 



No . 


R 1 


R 4 


R 7 


7 — 4 


1 -PvrrDMH- 






7-5 


3-PyrCONH- 


4-ThizMe 


l-Car-5-NH Pn 


7-6 


t_BocNH- 


5-ImidMe 


l-Car-5-NH^Pn 


l-l 


* O s-i »rn 
tpOCNti— 


3 — imiuroe 


R Par R MH On 
3 — V*a A — 3 — 




t^oOCNri— 


3 — i lu i.a£*ic 


3 — & UU — 3 — Wtljir n 


7 Q 


LDU CAM tl— 




J — 1* CX ^ £^ l"l 


7 in 




4_Thi ?Mp 


3 — cia^wv*— w — via 2* IX 


7 11 
/ — Li. 




t — aha 


W wO A J v m 1 ^ a aa 


7 1 ? 




*t — A 11 A £lTlC 


i pa r- ^-NH Pn 

a — w a a -i — tvn^ a n 


7-13 


AcNH- 


4-ThizMe 


l-Car-5-NH Pn 
2 


7 — 1 d 


rt.V*l»tl — 


4 -Th 1 7Mf» 


J — \rfOX» — -J — L^I&X^ ** 


/"13 




5-IraidMe 


l-Car-5-NH Pn 

^ w O — J — 1» La 2 * »• 


7 1 A 
/-AO 


DZvJUVJWtl— 


3 — im a anc 


A — WClI. — 3— 'WCl^ t 11 


7 17 




J — L1UXU L*1C 


w — LAWw. — J 2 


7 TO 
/ — AO 


1 t 1 TJ rt 7 








PvrHmMH- 




S-Car-5-NH Pn 

■J uciit J kTXX 2 • •* 


/ — ±y 


l-tDOC-6- 








try taLUWn- 


3 — i iux acie 


3 — 0 i# v w vtn^ sr 11 


7-20 


l-t.Boc-2- 








PyrdCONH- 


5-IraidMe 


5-HOOC-5-NH 2 Pn 


7-21 


l-tBoc-2- 








PyrdCONH- 


5-ImidMe 


l-Cac-5-NH 2 Pn 


7-22 


l-t.Boc-2- 








PyrdCONH- 


4-ThizMe 


1-Cac-rS-NH Pn 
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Cpd 
No. 



Table 7 (continued) 



7-23 

7-24 

7-25 
7-26 



l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

tBocNH- 

tBocNH- 



4-ThizMe 

4-ThizMe 

4- ThizMe 

5- IraidMe 



S-Car-5-NH.Pn 



m-NH 2 CH 2 Bz 
m-NH 2 CH 2 Bz 
m-NH 2 CH 2 Bz 



Table 8 



Cpd 
No. 



R 



R 



8-1 3-PyrCONH- 

8-2 3-PyrCONH- 

8-3 tBocNH- 

8-4 tBocNH- 

8-5 tBocNH- 

8-6 tBocNH- 

8-7 tBocNH- 

8-8 tBocNH- 

8-9 AcNH- 

8-10 l-tBoc-2- 
PyrdCONH- 



5-IraidMe 
4-ThizMe 

4- ThizMe 

5- ImidMe 
5-rmidMe 
4-ThizMe 
4-ThizMe 
4-ThizMe 
4-ThizMe 

4-ThizMe 



5-Car-5-NH 2 Pn 

5-Car-5-NH 2 Pn 

5-Cac-5-NH 2 Pn 

5-Cat-5-NH 2 Pn 

l-Car-5-NH Pn 

l-Cac-5-NH 2 Pn 

5-Etc-5-NH Pn 

5-HOOC-5-NH 2 Pn 

5-Car-5-NH 2 Pn 



5-Cac-5-NH 2 Pn 
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Table 8 (continued) 



10 



is 



SB 



30 



as 



Cpd 
No . 

8-11 

8-12 

8-13 

8-14 

8-15 

8-16 
8-17 



R 

l-tBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PyrdCONH- 

l-CBoc-2- 

PyrdCONH- 

l-jtBoc-2- 

PyrdCONH- 

l-tBoc-2- 

PycdCONH- 

t.BocNH- 

3-PyrCONH- 



R 



5-ImidMe 

5-ImidMe 

4-ThizMe 
4-ThizMe 
4-ThizMe 



R 



4-ThizHe l-Car-5-NH 2 Pn 



5-ImidMe l-Car-5-NH 2 Pn 



5-Car-5-NH 2 Pn 



m-NH 2 CH 2 Bz 



ra-NH 2 CH 2 BZ 

m-NH 2 CH 2 Bz 

ra-NH_CH_Bz 
- 2 2 



40 



Table 9 



46 



Cpd 
No. 



R 



R 



50 



SS 



9-1 3-PyrCONH- 

9-2 3-PyrCONH- 

9-3 3-PycCONH- 

9-4 3-PycCONH- 



5-ImidMe 
5-ImidMe 
5-IraidMe 
5-ImidMe 



5-Car-5-NH 2 Pn 
5-MeOCO-5-NH 2 Pn 
5-HOOC-5-NH 2 Pn 
l-Car-5-NH 2 Pn 
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Table 9 



R 1 


R 4 


R 7 


3-PyrCONH- 


4-ThizMe 


i- - Z - D - "tt^ r n 


tBocNH- 


4-ThizMe 


l-Car-5-NH Pn 


tBocNH- 


5-ImidMe 


1 —Pi* r <s MW Dn 
i-v-at-3 — IMtl^ rD 


tBocNH- 


5-ImidMe 


5-Car-5-NH Pn 


tBocNH- 


5-IraidMe 


5-HOOC-5-NH 2 Pa 


AcNH- 


5-ImidMe 


S-fa r - ^ «MW Dn 
3 vat — j-"Wri_rii 


l-tBoc-2- 






PyrdCONH- 


5-lmidMe 


5-Car-5-NH 2 Pn 


l-jtBoc-2- 






PyrdCONH- 


5-ImidMe 


5-HOOC-5-NH 2 Pn 


l-tBoc-2- 






PyrdCONH- 


5-lraidMe 


l-Car-5-NH 2 Pn 


l-tBoc-2- 






PyrdCONH- 


4-ThizMe 


m-NH 2 CH 2 B'2 


tBocNH- 


4-ThizMe 


m-NH 2 CH 2 B2 


3-PyrCONH- 


4-ThizMe 


m-NH CH.BZ 
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Table 10 



Cpd 



No. 




1 

R 


„4 
R 


10- 


1 


3-PyrCONH 


5-ImidMe 


10- 


2 


3-PyrCONH 


5-ImidMe 


10- 


3 


3-PyrCONH 


4-ThizMe 


10- 


4 


tBocNH- 


4-ThizMe 


10- 


5 


tBocNH- 


5-IraidMe 


10- 


6 


tBocNH- 


5-ImidMe 


10- 


7 


tBocNH- 


5-IraidMe 


10- 


8 


l-t.Boc-2- 








PyrdCONH- 


5-IraidMe 


10- 


9 


l-t.Boc-2- 








PyrdCONH- 


5-ImidMe 


10- 


10 


l-t.Boc-2- 








PyrdCONH- 


5-IraidMe 


10- 


11 


l-tBoc-2- 








PycdCONH- 


4-ThizMe 


10- 


12 


l-tBoc-2- 








PyrdCONH- 


4-Thi2Me 


10- 


•13 


l-tBoc-2- 








PyrdCONH- 


4-ThizMe 


10- 


14 


tBocNH- 


4-ThizMe 


10- 


15 


3-PytCONH- 


4-ThizMe 


10- 


-16 


3-PyrCONH- 


4-ThizMe 



R 7 

5-Car-5-NH 2 Pn 
l-Car-5-NH 2 Pa 
l-Car-5-NH 2 Pn 
l-Cac-5-NH 2 PQ 
5-Car-5-NH 2 Pn 
5-EtC-5-NH 2 Pn 
5-HOOC-5-NH 2 Pa 

5-HOOC-5-NH 2 Pa 

5-Car-5-NH 2 Pn 

l-Cac-5-NH 2 Pn 

l-Cac-5-NH 2 Pn 

5-Cat-5-NH 2 Pn 

m-NH 2 CH 2 BZ 

m-NH 2 CH 2 Bz 

m-NH,CH 0 Bz 
— 22 

5-HOOC-5-NH 2 Pn 
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Table 11 



Cpd 



No. 


R 


R 4 


R 6 


R 7 


11-1 


1-Np 


iBu 


iBu 


5-Car-5-NH 2 Pn 


11-2 


1-Np 


5- ImidMe 


iBu 


5-Car-5-NH 2 Pa 


11-3 


1-Np 


5-ImidMe 


iBu 


6-HO-5-NH 2 Hx 


11-4 


1-Np 


5-ImidMe 


lBu 


5-HOOC-S-NH 2 Pn 


11-5 


1-Np 


5- ImidMe 


iBu 


5-HOMe-5-NH 2 Pn 


11-6 


1-Np 


5-ImidMe 


iBu 


l-Car-5-NH 2 Pn 


11-7 


1-Np 


5-ImidMe 


iBu 


l-Etc-5-NH 2 Pn 


11-8 


1-Np 


4-ThizMe 


iBu 


l-EtC-5-NH 2 PQ 


11-9 


1-Np 


4-ThizMe 


iBu 


l-Cac-5-NH 2 Pn 


11-10 


1-Np 


4-ThizMe 


iBu 


5-Car-5-NH 2 Pa 


11-11 


1-Np 


4-ThizMe 


iBu 


6-HO-5-NH 2 Hx 


11-12 


1-Np 


4-ThizMe 


iBu 


5-HOOC-5-NH 2 Pn 


11-13 


1-Np 


4-ThizMe 


sBu 


5-HOOC-5-NH 2 Pn 


11-14 


1-Np 


4-ThizMe 


sBu 


5-Car-5-NH 2 Pn 


11-15 


1-Np 


4-ThizMe 


sBu 


l-Car-5-NH 2 Pn 


11-16 


1-Np 


4-ThizMe 


sBu 


l-Car-4-NH 2 Bu 


11-17 


1-Np 


4-ThizMe 


sBu 


l-Car-2-NH 2 Et 


11-18 


1-Np 


4-ThizMe 


£Bu 


5-HOOC-5-NH 2 Pn 


11-19 


Ph 


4-ThizMe 


iBu 


5-Cac-5-NH 2 Pa 


11-20 


2-MeOEtOMe 


4-ThizMe 


iBu 


5-Car-5-NH 2 Pa 


11-21 


3-Pyr 


4-ThizMe 


iBu 


5-Car-5-NH 2 Pn 


11-22 


3-Pyr 


4-ThizMe 


iBu 


5-Etc-5-NH 2 Pn 


11-23 


3-Pyr 


4-ThizMe 


iBu 


5-HOOC-5-NH 2 Pn 
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Table 11 (continued) 



Cpd 



No. 


R 13 


R 4 


R 6 


R 7 


11-24 


3-Pyr 


4-ThizMe 


iBu 


l-Car-5-NH Pn 


11-25 


3-Pyr 


4-Thi2Me 


iBu 


1-HOOC-5-NH Pn 


11-26 


3-Pyr 


5-ImidMe 


iBu 


5-Car-5-NH Pn 


11-27 


MorCO- 


5-ImidMe 


iBu 




11-28 


MorCO- 


5-ImidMe 


iBu 


l-Car-5-NH Pn 


11-29 


MorCO- 


4-ThizMe 


iBu 


5-HOOC-5-NH Pn 
» **^^>^>* ^ fc»**2 » *• 


11-30 


MorCO- 


4-ThizMe 


iBu 


5-Car-5-NH Pn 


11-31 


MorCO- 


4-ThizMe 


iBu 


6-HO-5-NH Hx 

w fc± w ^ ^ * 


11-32 


MorCO- 


4-ThizMe 


iBu 


l-Car-5-MH Pn 

x v* cn» j n £^2 r u 


11-33 


MorCO- 


4-ThizMe 


iBu 


l-HOMe-5-NH Pn 


11-34 


MorCO- 


4-ThizMe 


iBu 


1-HOOC-S-NH Pn 


11-35 


MorCO- 


4-ThizMe 




X~\~a.L. ™ 3 — ' ViCl^ L U 


11-36 


1-PipCO- 


4-ThizMe 


iBu 


5-Car-5-MH Pn 
-j « i. j i» li 2 ' 


11-37 


1-PipCO- 


4-ThizMe 


iBu 


5-HOOC-5-NH Pn 


11-38 


1-PyrdCO- 


4-ThizMe 


i.Bu 


5-Car-5-NH Pn 


11-39 


1-PyrdCO- 


4-ThizMe 


iBu 


l-Car-5-NH Pn 


11-40 


2-PyrdCO- 


4-ThizMe 


iBu 


5-HOOC-5-NH Pn 


11-41 


l^Ac-2- 










PyrdCO- 


4-ThizMe 


.iBu 


5-HOOC-5-NH 2 Pa 


11-42 


l-Nic-2- 










PyrdCO- 


4-ThizMe 


iBu 


5-HOOC-5-NH 2 Pn 


11-43 


2-PyrdCO- 


4-ThizMe 


iBu 


l-Car-5-MH 2 Pn 


11-44 


l-Ac-2- 










PycdCO- 


4-ThizMe 


iBu 


l-Car-5-NH 2 Pn 
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Table 12 



Cpd 



No. 


R 13 


R 4 


R 6 


R 7 


12-1 


1-Np 


5-IraidMe 


iBu 


6-HO-5-NH 2 HX 


12-2 


1-Np 


5-ImidMe 


iBu 


5-Car-5-NH 2 Pn 


12-3 


1-Np 


5-ImidMe 


iBu 


l-car-5-NH 2 Pn 


12-4 


1-Np 


4-ThizMe 


IBu 


l-Car-5-NH 2 Pn 


12-5 


1-Np 


4-ThizMe 


IBu 


5-HOOC-5-NH 2 Pn 



Table 13 



Cpd 



No. 


R U 


R 4 


R 6 


R 7 


13-1 


3-Pyr 


4-ThizMe 


iBu 


5-Car-5-NH 2 Pn 


13-2 


MorCO- 


4-ThizMe 


iBu 


5-Car-5-NH 2 Pn 


13-3 


MorCO- 


4-ThizMe 


sBu 


5-Car-5-NH 2 Pn 


13-4 


MocCO- 


5-IraidMe 


iBu 


l-Car-5-NH 2 Pn 


13-5 


MorCO- 


5-ImidMe 


iBu 


5-Car-5-NH 2 Pa 
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Table 14 



5 


Cpd 












No 


la 

R 


.4 
R 


R 


R 


70 














14-1 


1-Np 


5-ImidMe 


Ph 


b-Car-b-NH^Ptl 




14-2 


1-Np 


4-ThizMe 


Pn 


S-Car-D-NH^Pn 


75 


14-3 


1-Np 


A mW m Mm — 

4-TtiizMe 


PH 


o-JiO-b-Nrl^HX 




14-4 


3-Pyr 


4-ThizMe 


Pa 


5-HOOC- D-Nri^Pn 


20 


14-5 


1-Np 


4-TnizMe 


CHX 


C tJAAP C MIX On 

b — riUOC — b— viti^tru 




14-6 


1-Np 


4-ThizMe 


CHX 


5-Car-5-NH 2 Pn 




14-7 


3-Pyr 


4-ThizMe 


CHX 


5-Car-5-NH 2 Pn 


25 


14-8 


3-Pyt 


4-Thi2Me 


CHX 


l-Car-5-NH 2 Pti 




14-9 


Mo r CO- 


4-ThizMe 


cHx 


l-Car-5-NH 2 Pn 


30 


14-10 


Mo r CO- 


4-ThizMe 


cHx 


5-Car-5-NH 2 Pn 




14-11 


Mo rCO- 


4-ThizMe 


cHx 


5-HOOC-5-NH Pn 




Of the compounds listed above, the most preferred 


compounds are Compounds No. 2-3, 2-11, 2-21, 



38, 2-45. 2-52. 2-115, 2-142, 2-235. 2-241. 4-12, 4-59. 5-1, 5-6, 6-5 and 11-3, that is to say: 



35 

^ a -[N-nicotinoyl-3-{1-naphthylhalanyHeucyl-statylHysinamide 
£i e -[M-nicotinoyl-3-(1-naphthyl)-aIanyMeucyl-statyl]-lysinol 
40 H -(m-aminomethylbenzyl)-[N-nicotinoyl-3-(1 -naphthylhalanyWeucyl-statinJamide 
N € -[N-nicotinoyl-3-(1 -naphthy i)-alanyI-3-(4-thiazoIyi)-alanyl-statyl]-lysinol 
N e -[N-picoIinyI-3-(1 -naphthyl)-a!anyl-3-{5-imidazolyl)-alanyl-statylHysirtol 

45 

N e -[N-picoiinyI-3-(1-naphthyl)-alanyHeucyl-statyl]-lysinol 
N a -[N-bis(1 -naphthylmethyi)acetyl-leucyI-statylhlysinol 
so ethyl £J f -[N-benzyloxycarbonyl-3-(1 -naphthyl)-alanyl-3-(5-imidazolyl)-aianyl-statyl>lysinate 
N g -[N-bis(1-naphthylmethyl)acetyl-leucyl-statyl]-lysine 
N € -[N-bis(1-naphmylmemyl)acetyW-(4-thiazolyl)-alanyl-statylHysin 

55 

N € -{4^-nicatinoyl-3-(1-naphthyl)-aianyKH4^^ 
hydroxypentanoyl}-lysinamide 
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N-(m-aminomethylbenzy^ 
hydroxypentanamide 

N a -[N-nicotinoyl-3^1 -nap^ 

s 

N e -[N^icotinoyl-3-(1-naphthyl)-a^^ 

N e ^4KN^icotinoyl-3-(1-naphthyi)-alanyl-3-(4-thia20lyi)-N-m 
hydroxypentanoyi}-lysinamide 

ro 

M € -tN-bis(1-naphthylmethyi)acetyl-3-(5-imida2olyl)-alanyl-statyi-leucyl]-lysinol 

and pharmaceuticaily acceptable salts thereof. 

Trie compounds of the present invention are oligopeptides and may, therefore, be prepared, as is well 

T5 known in the art by reacting together the component amino acids in any appropriate order, by reacting 
together two or more lower oligopeptides (again, if necessary, in any appropriate order) or by reacting one 
or more component amino acids with one or more lower oligopeptides (again, if necessary, in any 
appropriate order). However, provided that the correct sequence of amino acid residues in the oligopeptide 
of formula (I) is achieved, there is no particular restriction upon the order in which these reactions are 

20 carried out In general terms, the compounds of the invention may be prepared by reacting together 
compounds of formulae: 
R'-CHfR'J-COOH (II) 
or a reactive derivative thereof, 

25 HN(R 3 )-CH(R>C00H (III) 
or a reactive derivative thereof, 

HzN-CH^H.RVCHtOHJ-tCH^-COOH (IV) 
or a reactive derivative thereof. 

30 

optionally H 2 N-CH(R 6 )-COOH (V) 
or a reactive derivative thereof, and 

HJM-R 7 (VI) 

35 or a reactive derivative thereof (in the above formulae RMV and m are as defined above) 

or by reacting a peptide compound derivable by reaction of some of said compounds of formulae (II), (III), - 

(IV), (V) or (VI) or said reactive derivatives with the remainder of said compounds or said reactive derivative- 

(s) or with a peptide compound derivable by reaction of said remainder or reactive derivative(s) thereof, the 
40 reaction(s) being in an order corresponding to the order of the residues derived from said compounds of 

formulae (II), (III), (IV) and (VI) and optionally (V) in said compound of formula (I). 

If required, the resulting compound of formula (I) may be subjected to any one or more of the following 

optional reactions: acyl exchange, esterification, salification and conversion of any group represented by R* 

and/or R 7 to any other such group. 
*s In specific embodiments of the process of the present invention, the compounds of the invention may 

be prepared by any of the following reactions illustrated as Methods A, B and C. 

Method A 

so 

Specifically, in a first step of this reaction, a carboxyiic acid compound of formula (VII): 

R^-CHfR^CO-NR'-C^R^COOH (VII) 

55 {in which R 1 is as defined above and R 1b , R 23 and R 40 represent any group defined above for R\ R 2 and R\ 
respectively, but in which any reactive group is optionally protected) or a reactive derivative thereof is 
reacted with an amino compound of formula (VIII): 
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R 5 

I c 

CH 7 OH 0 R 6 0 

I I II I If 7a 

H2N-CH-CH-(CH2) m -C-NH-(CH-C-NH) n -R 7a (VIII] 

10 (in which R 5 , R*. m and n are as defined above and R 7a represents any group defined for R 7 above, but in 
which any reactive group is optionally protected) or with a reactive derivative thereof. 



Method B 

15 

In the first step of this reaction, a carboxylic acid compound of formula (IX): 
R^-CHfR^-COOH (IX) 

20 (in which R 1b and R* 3 are as defined above) or a reactive derivative thereof is reacted with an amino 
compound of formula (X): 



R 5 



25 



R 0 CH 2 OH 0 R 0 

. I il I L I I I II 7a , v . 

HN ( R 3 ) _ CH >c-NH-CH-CH-(CH 2 l m -C-NH-{CH-C-HH| fr R /a (XJ 

30 

(in which R a . R 4a , R s t R 6 . R 7a . m and a are as defined above) or with a reactive derivative thereof. 

35 Method C 

A further alternative comprises the three reactions: 
(a) reacting a compound of formula (IX) (defined in Method B) or a reactive derivative thereof with an 
amino compound of formula (XI): 

40 

t 

R^O CH 2 OH 0 
HM(R 3 l-CH-C-NH-CH-CH-(CH 2 l m -C -OR" 1X11 

50 (in which R 3 , R 4a , R 5 and m are as defined above and R n represents a lower, e.g. C,-C 4 , alkyl group or an 
aralkyl group, preferably a CrC, aralkyl group) or with a reactive derivative thereof, to give a compound of 
formula (Xit): 



55 
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10 



15 



20 



25 



30 



f 

R 2a 0 R U 0 CHoOH 0 
RlD_ C H-C-N-CH-C-NH-CH-CH-(CH 2 l nr C-0R lJ (XII] 

R3 

(in which R 1b , R 2a , R 3 , R 4a , R 5 , R n and m are as defined above); 

(b) if necessary, removing the alkyl or aralkyi group R' 1 to convert the compound of formula (XII) to 
the free acid and/or converting said compound of formula (XII) or said free acid to a reactive derivative 
thereof; and 

(c) reacting the product of step (a) or (b) with an amino compound of formula (XIII): 
H 2 N-[CH(R 6 )-CO-NH] n -R 7a (Xtll) 

(in which R 6 t R 7a and n are as defined above) or with a reactive derivative thereof, to give a compound of 
formula (la): 



R 



5 



R 2a 0 R 0 CH 2 OH 0 R 0 

ik I II I II I I II I II 7a , r , 

R^-CH-C-N-CH-C-NH-CH-CH-ICH^-C-NH-ICH-C-NHI^R 7 * (W 

R3 



(in which R 1b , R 2a , R 3 , R 43 , R s r R s , R 7a , m and n are as defined above). 

At the end of the reactions described in Methods A, B and C, if desired, any or all of the protecting 

as groups may be removed by conventional reactions well known to those skilled in the art and chosen having 
regard to the nature of the protecting group to be removed. 

These reactions in Methods A, B and C are standard condensation reactions of the type conventionally 
used in peptide synthesis and they may be carried out according to any of the well-known techniques 
employed in peptide synthesis, for example by the azide method, the active ester method, the mixed acid 

40 anhydride, method, the carbodiimide method or the condensation method. The reactive derivatives em- 
ployed in these reactions are those reactive derivatives conventionally employed in such methods. Certain 
of these methods are described in more detail below. 



45 Azide Method 

First, the carboxylic acid of formula (VII), (IX) or (XII), usually in the form of its corresponding alkyl 
ester, is treated with hydrazine in an inert solvent (e.g. dimethylformamide) generally at about ambient 
temperature, to give the corresponding acid hydrazide. This hydrazide is then reacted with a nitrite, to 
so convert it into an azide, after which the azide is reacted with the amine of formula (VIII), (X), (XI) or (XIII). 

Examples of nitrites which may be employed include: 
alkali metal nitrites, such as sodium nitrite, and alkyl nitrites, such as isoamyl nitrite. 

The reaction of the acid hydrazide with the nitrite and the subsequent reaction of the resulting azide 
with the amine of formula (VIII), (X), (XI) or (XIII) are commonly carried out in the same reaction solution, 
55 without intermediate isolation of the azide. Both reactions are preferably carried out in the presence of an 
inert solvent. The nature of the solvent is not critical, provided that it does not interfere with the reaction. 
Suitable solvents include, for example: amides, such as dimethylformamide or dimethylacetamide; sulphox- 
ides, such as dimethyl sulphoxide; and pyrroiidones, such as N -methyipyrrolidone. The reaction with the 
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nitrite is- preferably effected at a relatively low temperature, e.g. from -50°C to 0°C, whilst the reaction of 
the azide with the amine is preferably effected at a temperature of from -10°C to + 10°C. The time required 
for each of these reactions will vary, depending upon the nature of the reagents and the reaction 
temperature, but a period of from 5 minutes to 1 hour and a period of from 10 hours to 15 days will 
5 normally suffice for the reaction with the nitrite and the reaction of the azide with the amine, respectively. 



Active Ester Method 

to In this method, the carboxylic acid of formula (VII), (IX) or (XII) is first converted to an active ester, after 
which this active ester is reacted with the amine of formula (VIII), (X), (XI) or (XIII). 

Formation of the active ester is preferably effected by reacting the carboxylic acid of formula (VII), (IX) 
or (XII) with, for example, an N-hydroxyimide compound, such as N-hydroxysuccinimide, 1-hydroxyben- 
zotriazole or H-hydroxy-5-norbornene-2,3-dicarboximide. The reaction to form the active ester is preferably 

75 effected in the presence of a condensing agent, such as dicyclohexylcarbodiimide or carbonyldiimidazole. 

The reaction is preferably effected in the presence of an inert solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the reaction. Suitable solvents include, for example: halogenated 
hydrocarbons, preferably halogenated aliphatic hydrocarbons, such as methylene chloride or chloroform; 
ethers, such as diethyl ether or tetrahydrofuran; and amides, such as dimethylformamide or 

20 dimethylacetamide. 

The reaction temperature may vary over a wide range, for example from -10°C to +10°C. The time 
required for the reaction will vary widely, depending upon the nature of the reagents and upon the reaction 
temperature, but a period of from 30 minutes to 10 hours will normally suffice. 

Reaction of this active ester with the amine of formula (VIII), (X), (XI) or (XIII) may be carried out with or 
25 without intermediate isolation of the active ester. Reaction of the active ester with the amine is preferably 
effected in the presence of an inert solvent, examples of which are as given for the preparation of the active 
ester itself. The temperature required for the reaction is not particularly critical and, for this reason, we 
normally prefer to carry out the reaction at about ambient temperature. The time required for the reaction 
will vary widely, but a period of from 30 minutes to 10 hours will normally suffice. 

30 

Mixed Acid Anhydride Method 

In this method, the carboxylic acid of formula (VII), (IX) or (XII) is first converted to a mixed acid 
35 anhydride, and this is then reacted with the amine of formula (VIII), (X), (XI) or (XIII). 

Preparation of the mixed add anhydride is effected by reacting the acid of formula (VII), (IX) or (XII) 
with a suitable reagent, preferably in the presence of an inert solvent. Suitable reagents include: lower alkyl 
haloformates, such as ethyl chloroform ate or isobutyl chloroformate; and di(lower alkyl) cyanophosphonates, 
such as diethyl cyanophosphonate. Examples of suitable inert solvents include the amides and ethers 
40 referred to in relation to the active ester method. 

This reaction is preferably effected in the presence of an organic amine such as triethylamine or fj- 
methylmorpholine. The reaction temperature may vary over a wide range, for example from -10°C to 
+ 10°C. The period required for the reaction will also vary widely, depending upon such factors as the 
nature of the reagents and the reaction temperature, but a period of from 30 minutes to 5 hours will 
45 normally suffice. 

Reaction of the resulting mixed acid anhydride with the amine of formula (VIII), (X), (XI) or (XIII) is 
preferably effected in the presence of an inert solvent the nature of which is not critical, provided that it 
does not interfere with the reaction. Suitable solvents include the amides and ethers hereinbefore 
exemplified in relation to the active ester method. The reaction will take place over a wide range of 
so temperatures, but we generally find it convenient to carry out the reaction at a temperature of from Q°C to 
about ambient temperature. The time required for the reaction will vary, depending upon many factors, such 
as the nature of the reagents and the reaction temperature, but a period of from 1 hour to 24 hours will 
normally suffice. 

55 
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Condensation Method 

In this method, the carboxylic acid of formula (VII), (IX) or (XI!) is directly reacted with the amine of 
formula (VIII), (X), (XI) or (XIII). Such a reaction is preferably effected in the presence of a condensing 
agent such as dicyclohexylcarbodiimide or carbonyldiimidazole. Otherwise, the reaction conditions and 
solvents are similar to those already described in relation to the active ester method. 



Protecting Reactive Groups 

Where the reagents employed in any of the above reactions, that is to say the carboxylic acids of 
formula (VII), (IX) and (XII) or the amines of formula (VIII), (X), (XI) and (XIII) or their reactive derivatives, 
contain active groups (e.g. amino, carboxy, sulpho or imino groups including e.g. the imino group in the 
imidazolyl moiety of histidine) which are not intended to take part in peptide bond formation but which 
might interfere with the above reactions or undesirably participate in them, it is desirable that these groups 
should be protected before the reaction to form the peptide linkage and then, after that reaction, that the 
protected groups should be deprotected. 

There is no particular limitation on the nature of the protecting group employed and such groups are 
well-known in peptide chemistry. For example, suitable amino-protecting groups include: carbonate resi- 
dues, such as the benzyloxycarbonyl, fi-methoxy benzyloxycarbonyl, t-butoxycarbonyl and 9-fluorenyl- 
methyloxycarbonyl groups. Suitable carboxy-protecting and sulpho-protecting groups include the lower alkyl 
groups, e.g. the methyl, ethyl, propyl or t-butyl groups, and aralkyl groups, such as the benzyl group. 
Examples of guanidino-protecting groups include sulphonyl groups, such as the g-toluenesulphonyl group. 
Examples of imino-protecting groups include the 2,4-dinitrophenyl group. 

The protecting groups may be inserted and then removed by conventional methods. For example, 
where the amino-protecting group is a t-butoxycarbonyl group or the carboxy-or sulpho-protecting group is 
a t-butyl group, these groups may be removed by treatment with an acid (e.g. hydrochloric acid, 
hydrofluoric acid, trifluoroacetic acid or boron trifluoride diethyl etherate) optionally in the presence of a 
cation scavenger (e.g. anisole or thioanisole). Such a reaction is preferably effected in an inert solvent (e.g. 
dioxane, methanol or dimethylformamide) at, for example, a temperature of from 0°C to 30°C. The time 
required for the reaction may vary widely, depending upon many factors, notably the nature of the reagents 
and the reaction temperature; however, a period of from 20 minutes to 1 hour will normally suffice. 

When the amino group is protected by an araikyloxycarbonyl group and when the carboxy group or 
sulpho group is protected by an aralkyl group, the protecting group can be removed by catalytic reduction 
of the protected compound in the presence of hydrogen (for example under a hydrogen pressure of from 
atmospheric to 10 atmospheres) and in the presence of a suitable hydrogenation catalyst, for example 
palladium-on-carbon or palladium black. The reaction is preferably effected in the presence of an inert 
solvent (e.g. methanol, ethanol or tetrahydrofuran). We generally find it convenient to carry out the reaction 
at about ambient temperature, although this is not critical. The time required for the reaction may vary 
widely, but a period of from 2 to 8 hours will normally suffice. 

When the carboxy group or sulpho group is protected by a lower alkyl group, the protecting group may 
be removed by reacting the protected compound with an alkali (e.g. an alkali metal compound, preferably 
hydroxide such as sodium hydroxide or potassium hydroxide). The reaction is preferably effected in a 
solvent, the nature of which is not critical, provided that it has no adverse effect on the reaction. An aqueous 
solvent, such as aqueous methanol or aqueous ethanol is normally preferred. The reaction will take place 
over a wide range of temperatures, e.g. from 0 to 30°C. The time required for the reaction may vary widely, 
but a period of from 2 to 5 hours will normally suffice. 

When the guanidino group is protected by a sulphonyl group, the protecting group may be removed by 
reacting the protected compound with an acid (e.g. hydrofluoric acid or trifluoromethanesulphonic acid) in 
the presence of a cation scavenger (e,g. anisole or thioanisole). The reaction will take place over a wide 
range of temperatures and the precise temperature chosen is not critical; we generally find it convenient to 
employ a temperature in the range from 0°C to 40°C. The time required for the reaction may vary widely, 
but a period of from 15 minutes to 1 hour will normally suffice. 
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Where the imino nitrogen atom in the imidazole moiety of a histidine residue is protected by a 2,4- 
dinitrophenyl, this may be removed by treating the protected compound with 2-mercaptoethanol. The 
reaction temperature is not critical, and we generally find it convenient to carry out the reaction at about 
ambient temperature. 

5 

Conversion Reactions 

If desired, a group represented by Ft* and/or R 7 in the compound of formula (l) prepared as described 

70 above may be converted to any other group represented by R* and/or R 7 by appropriate reactions well- 
known in the field of peptide synthesis. 

If desired, any acyl group within the resulting compound of formula (I) may be converted to any other 
acyl group; the reactions and reaction conditions involved in such conversions are well known in the art. 
If desired, any amino group contained in the groups represented by R* and R' can be converted into a 

rs guanidino group. This conversion may be achieved by reaction of the amino compound with, for example, 
1-guanyl-3,5-dimethylpyrazole nitrate in an inert solvent (e.g. dimethylformamide) and in the presence of a 
base (e.g. triethylamine). The reaction temperature is preferably from 10°C to 25°C and the time required 
for the reaction will generally be from 1 to 7 days. Such a process is described, for example, by R.A.B. 
Bannard el a} [Can. J. Chem. 36. 1541 (1958)]. 

20 After completion of any of the above reactions or of the final such reaction, the desired compound may 
be isolated from the reaction mixture by conventional means. For example, one suitable recovery procedure 
comprises: if necessary, neutralizing the reaction mixture; removing any insoluble residue by filtration; and 
then distilling off the solvent to give the desired compound. If necessary, this compound may be further 
purified by such conventional means as recrystallization, reprecipitation or the various chromatography 

25 techniques, such as column chromatography or preparative thin layer chromatography. 



INHIBITION OF RENIN ACTIVITY 

30 The ability of various compounds of the invention to inhibit the activity of renin was determined 
according to the following method, which follows essentially the procedure of Kokubu et al. [Hypertension, 
5.191-197 (1983)]. 

Specifically, each test compound was dissolved in 60% v/v aqueous ethanol. Human renin activity in 
the presence and absence of each compound was measured using sheep angiotensinogen. The total 

35 volume of 1 ml of assay mixture contained 0.1 mole/litre phosphate buffer (pH 7.3), human renin (equivalent 
to 0.5 ng angiotensin I per ml per minute), sheep angiotensinogen (equivalent to 200 ng angiotensin I), 1 * 
10~*M of the test compound, 6% v/v ethanol and angiotensinase inhibitors (10 mmole/litre sodium 
ethylenediaminetetraacetate and 3.4 mmole/iitre 8-hydroxyquinoline). The mixture was allowed to react for 
10 minutes at 37°C. and then the reaction was stopped by placing the reaction tube in a boiling water bath 

40 for 5 minutes. The mixture was then centrifuged and the supernatant (0.05-0.1 ml) was used to assay 
remaining angiotensin I. 

An identical experiment was carried out, as a control, except that the test compound was omitted. From 
the values obtained were calculated the % inhibition of renin activity achieved by each test compound. The 
results are shown in the following Table 15, in which the compounds of the invention are identified by the 
45 numbers assigned to them in the foregoing list. The values given are the mean of 3 or 4 experiments. 



BILE EXCRETION 

so When the compounds of the invention are administered orally and absorbed from the digestive tract 
the absorbed compound is carried to the liver by the blood, and then part of the compound thus carried to 
the liver is excreted in the bile to the duodenum. Hence, the concentration of the drug in the bile gives an 
indication of the extent of absorption from the digestive tract. 

To measure this, the common bile ducts of three rats were cannulated with polyethylene tubing under 

55 ether anaesthesia. After the rats had been allowed a brief recovery period, each was given orally one of the 
compounds shown in the following Table 15 at a dose of 30-50 mg/kg. The rats were then placed in 
restraint cages. The whole of the bile produced by each rat during the period of 24 hours after 
administration of the drug was collected via the cannula. The amount of drug in the bile was determined by 
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high speed liquid chromatography using a methanoiic extract of 100 ul of the bile as a sample. The results 
are reported as the biliary excretion (%), which is the amount of drug in the bile calculated as a percentage 
of the amount of drug administered. The results are given in Table 15. 



PLASMA LEVEL CONCENTRATION 

An alternative measure of absorption from the digestive tract is the amount of the drug in the blood 
plasma. 

The test animals were rats under ether anaesthesia. Each rat was given oraily one of the drugs shown 
in the following Table 15 at a dose of 30-50 mg/kg. Blood samples were withdrawn at regular intervals from 
the jugular vein into heparinized syringes and centrifuged to obtain a plasma. The level of drug in the 
plasma was measured using a methanol extract of 100 ul of the plasma as a sample, by high speed liquid 
chromatography. The values were plotted on a graph against time following administration of the drug and 
the total area under the curve ("AUC") for the period from 0 to 3 hours was determined for each drug. The 
results are shown in Table 15. 



63 



0 228 192 



Table 15 



i 










B 1 

1 










1 
1 


Cpd. 


% Inhibition 


Biliary 


AUC 


70 


No. 


(lxlO~ 6 M) 


excretion % 


(ng.Ii/ml) 


15 


1-8 


98 


- 


- 




2-3 


84 


3.2 


161 


ZO 


2-11 


84 


4.0 


116 




2-38 


73 


2.3 






2-52 


81 






25 


2-55 


82 


- 


- 




2-115 


68 


- 


105 * 


30 


2-116 
2-142 
2-211 


78 
89 
92 


- 


- 


35 


2-235 


83 


— 


- 




2-238 


89 






40 


2-241 

11-3 

11-21 


89 
94 
86 






45 











As can be seen from the results in the Table above, the compounds of the present invention have a 
substantial inhibitory effect on the activity of human renin and are thus useful for the diagnosis and therapy 
of renin/angtotensin-induced hypertension in humans and other animals. Furthermore, the results of the 

50 biliary excretion and blood plasma experiments indicate that the compounds are well absorbed from the 
digestive tract upon oral administration and this has been supported by tests in marmosets. Moreover, the 
compounds of the invention are readily soluble in water. All of these results indicate that the compounds of 
the invention will be of considerable therapeutic value and that, unlike related compounds proposed 
previously, they may be administered, in practice, by the oral route, as well be administered, in practice, by 

55 the oral route, as well as by the more conventional parenteral route. 
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The compounds of the invention may be formulated in conventional dosage forms, normally in 
admixture with a pharmaceutical carrier or diluent. For oral administration, the compounds can be 
formulated, for example, as tablets, capsules, granules, powders or syrups. For parenteral administration, 
they may be formulated as injections in a suitable liquid or as suppositories. The dosage will vary, 
5 depending upon the age, symptoms and body weight of the patient, as well as upon the desired end result; 
however, we would normally anticipate administering a dose of from 0.01 mg to 100 mg/kg body weight per 
day, which may be administered as a single dose or in divided doses. 

The invention is further illustrated by the following non-limiting Examples and the preparation of certain 
of the starting materials used in these Examples Is illustrated in the subsequent preparations. In these 
70 Examples, all values of optical rotation were measured using the sodium D-line, i.e. all such values are [a] 0 . 
For the avoidance of doubt, the amino acid here described as statine is (3S,4S)-4-amino-3-hydroxy-6- 
methylheptanoic acid and the statyl group is the (3S,4S)-4-amino-3-hydroxy-6-methylheptanoyi group; 
norstatine is the corresponding compound from which a methylene group has been eliminated, i.e. (2S ,3S)- 
3-amino-2-hydroxy-5-methylhexanoic acid; the picolinyl group is the 2-pyridinecarbonyl group. 

75 

EXAMPLE 1 

N-fm-Aminomethvl benzvl)-fN-fbisH-n^ dihvdrochloride 

20 

1(a) N-fbisn-NaDhthvlmethvhacetvll-L-histldvl-statine hvdrazide 

2.0 g (6.6 mmole) of ethyl N-t-butoxycarbonyl statinate were dissolved in 20 ml of a 4N hydrogen 
chloride/dioxane solution and left at room temperature for 20 minutes to cleave the t-butoxycarbonyl group. 

25 The reaction mixture was then concentrated by evaporation under reduced pressure, and the residue was 
dissolved in 10 ml of dimethylformamide. The resulting solution was neutralized with 0.67 g (6.6 mmole) of 
triethyiamine, whilst ice-cooling. An active ester was prepared from 2.18 g (5.2 mmole) of a 1:1 molar 
complex of N a -t-butoxycaitonyl-N lm -2,4-dinitrophenyhL-histidine with isopropanol. 1.18 g (6.6 mmole) of N - 
hydroxy-5-norbomene-2,3-dicarboximide and 1.48 g (72 mmole) of dicyclohexylcarbodiimide. 40 ml of a 

30 solution of this active ester in methylene chloride were added to the resulting solution. The mixture was 
stirred for 8 hours at room temperature, and then the precipitated dicyclohexylurea was filtered off. The 
filtrate was concentrated by evaporation under reduced pressure. On adding a 10% w/v aqueous solution of 
citric acid to the residue, an oily product separated, and this was extracted with ethyl acetate. The ethyl 
acetate extracts were washed, in turn, with water, with a saturated aqueous solution of sodium bicarbonate 

35 and with a saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulphate and 
concentrated by evaporation under reduced pressure. The resulting oily residue was triturated with a 1:1 by 
volume mixture of diethyl ether and hexane to solidify it and then the solvent was decanted off. After the 
addition of diethyl ether, the solid residue was broken up and filtered off. 

The yellow powdery product thus obtained amounted to 3.4 g (5.6 mmole). The whole of this was 

40 treated with 20 ml of a 4N solution of hydrogen chloride in dioxane, to cleave the N-t-butoxycarbonyl group. 
The mixture was then evaporated under reduced pressure to dryness. The residue was dissolved in 20 ml 
of dimethylformamide. To the resulting solution were added 1.9 g (5.6 mmole) of bis(l-naphthylmethyl)- 
acetic add and 0.96 g (5.6 mmole) of 90% diethyl cyanophosphonate, and then the mixture was ice-cooled. 
1.13 g (11.2 mmole) of triethyiamine was added to the mixture, which was then stirred at room temperature 

45 for 3 hours. The reaction mixture was then mixed with three times its own volume of ethyl acetate and 
washed, in turn, with 1N aqueous hydrochloric acid, with water, with a saturated aqueous solution of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride. It was then dried over anhydrous 
sodium sulphate, and the solvent was evaporated off under reduced pressure. A 1:1 by volume mixture of 
diethyl ether and hexane was added to the residue to solidify it. The solid product was broken up and 

so filtered off to yield 3.84 g of a yellow powder. 

The whole of this product (4.4 mmole) was dissolved in 40 ml of methanol, and 3.44 g (44 mmole) of 2- 
mercaptoethanol were added to the mixture. It was then adjusted to a pH value of 8 by the addition of a 
saturated aqueous solution of sodium bicarbonate and stirred at room temperature for 2.5 hours to remove 
the 2,4-dinitrophenyl protecting group. The solvent was evaporated off, and the residue was mixed with 

65 water to liberate an oily substance, which was extracted with ethyl acetate. The extracts were washed, in 
turn, with water and with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium 
sulphate. The solvent was evaporated off under reduced pressure, and the residue was purified by column 
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chromatography through silica gel. The desired product was obtained in fractions eluted first with a 95:5:3 
by volume mixture of methylene chloride, methanol and acetic acid followed by a 10:1 by volume mixture of 
methylene chloride and methanol. The solvents were removed by evaporation under reduced pressure, to 
give 2.12 g of a pale yellow powder, 
s The whole of this was dissolved in 10 ml of dimethylformamide, and then 3.2 g (64 mmole) of hydrazine 
hydrate were added, and the mixture was stirred at room temperature for 2 days. The reaction mixture was 
then concentrated by evaporation under reduced pressure, and water was added to the residue. The 
resulting precipitate was filtered off and washed with water and with diethyl ether to afford 1.06 g of N-[bis- 
(1-naphthylmethyl)acetyl]-L-histidyl-statine hydrazide as a pale yellow powder, melting at 129-1 31 °C. 

TO 

[a] n -54.7° (0=0.3. methanol). 

Elemental analysis: 
Caiculated for C M H«N s O*: 
75 C, 70.35%; H, 6.84%; N, 12.95%. 

Found: C. 70.12%; H, 7.02%; N, 12.74%. 



Kb) Benzyl N-fm-L-leucvlaminomethvlbenzvhcarbamate 

20 

3.28 g (10 mmole) of the N-hydroxysuccinimide salt of N-t-butoxycarbonyl-L-ieucine were added to a 
solution of 20.4 g (150 mmole) of na-xylenediamine dissolved in 50 ml of dimethylformamide, and the 
mixture was stirred at room temperature for 3 hours. The reaction mixture was then concentrated by 
evaporation under reduced pressure, and then a saturated aqueous solution of sodium bicarbonate was 

25 added to the residue, to liberate an oily substance. This was extracted with ethyl acetate. The ethyl acetate 
extracts were washed, in turn, with a saturated aqueous solution of sodium bicarbonate and with a saturated 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The -solvent was 
evaporated off under reduced pressure, and the oily residue was purified by column chromatography 
through silica gel eluted with a 5:1 by volume mixture of methylene chloride and methanol. The resulting 

30 oily substance was dissolved in dimethylformamide, and then 1.01 g (10 mmole) of triethylamine was 
added, followed by the dropwise addition of 1.71 g (10 mmole) of benzyloxycarbonyl chloride, whilst ice- 
cooling. The mixture was then stirred for 3 hours, after which it was concentrated by evaporation under 
reduced pressure. Water was added to the residue to liberate an oily substance, which was extracted with 
ethyl acetate. The ethyl acetate extracts were washed, in turn, with 1N aqueous sulphuric acid, with water, 

as with a saturated aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium 
chloride, and dried over anhydrous sodium sulphate. The resulting solution was then evaporated to dryness 
under reduced pressure. The resulting oily residue was treated with 30 ml of 4N hydrogen chloride/dioxane 
to cleave the t-butoxycarbonyl group, and the mixture was evaporated to dryness under reduced pressure. 
The addition of a saturated aqueous solution of sodium bicarbonate to the residue precipitated a colourless 

40 powder, which was filtered off and washed throughly with water to afford 2.5 g of the title compound, 
melting at 75-77° C. 

[aF +5.3° (C = 0.3, methanol). 

45 Elemental analysis: 

Calculated for C»H»N 3 Oi: 

C, 68.90%; H, 7.62%; N, 10.96%. 
Found: C, 68.71%; H, 7.85%; N, 10.74%. 

so 

1(c) N-(m-Aminomethvlbenzvl)-fN-to dihvdroch- 
loride 

320 mg (0.5 mmole) of N-[bis(1-naphthylmethyi)acetyil-L-histidyl-statine hydrazide [synthesized as 
55 described in step (a) above] were dissolved in 3 ml of dimethylformamide. 0.42 ml of a 4N solution of 
hydrogen chloride in dioxane was added to the resulting solution, whilst cooling with dry ice/acetone. 0.1 ml 
of isoamyl nitrite was added to the reaction mixture at -60°C, and then the temperature of the mixture was 
allowed to rise to -20°C, after which the mixture was stirred for 15 minutes at this temperature. When the 
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hydrazide was no longer detectable in the reaction mixture, the mixture was neutralized by adding 0.17 g of 
N-methylmorpholine, and then a solution of 0.19 g (0.5 mmole) of benzyl N-(rn-L-leucylaminomethylbenzyl)- 
carbamate [synthesized as described in step (b) above] dissolved in 3 ml of dimethylformamide was added 
to the reaction mixture. The reaction mixture was stirred at 4°C for 21 hours, and then twice its own volume 
of ethyl acetate was added. The ethyl acetate layer was separated, washed, in turn, with a 5% w/v aqueous 
solution of sodium bicarbonate, with water and with a saturated aqueous solution of sodium chloride, dried 
over anhydrous sodium sulphate and then concentrated by evaporation under reduced pressure. 

The residue was purified by column chromatography through silica gel eluted with a 25:1 by volume 
mixture of methylene chloride and methanol, followed by trituration with diethyl ether, to give 216 mg of 
pale yellow crystals. These crystals were dissolved in methanol and reduced at room temperature for 4 
hours in the presence of 20 mg of 10% w/w palladium-on-carbon suspended in 0.4 ml of 1N aqueous 
hydrochloric acid and in an atmosphere of hydrogen. At the end of this time, the catalyst was removed by 
filtration, and the filtrate was concentrated by evaporation under reduced pressure. Water was separated as 
Its benzene azeotrope. The resulting residue was triturated with a 1:1 by volume mixture of ethyl acetate 
and diethyl ether to afford 158 mg of the title compound as pale yellow crystals, melting at 168-172°C. 

[a]" -40.3 (C=0.3, methanol). 

Elemental analysis: 

Calculated for C 52 H 63 O s N 7 .2HCI^.5 H*0: 

C, 63.46%; H, 7.17%;N, 9.96%. 
Found: C t 63.33%; H, 7.20%; N, 9.61%. 



EXAMPLE 2 

N-Nicotinovl-3-n-naDhthvl)-L-alanvl-L-leucvl-statvhL-lvsinoi hydrochloride 

2(a) Methvl N-t-butoxvcarbonvl-L-leucvl-statinate 

1 1 .58 g (0.04 mole) of methyl N-t-butoxycarbonylstatinate were mixed with 92 ml of a 4N solution of 
hydrogen chloride in dioxane, and the mixture was stirred at room temperature for 1 hour to remove the t- 
butoxycarbonyl group. The reaction mixture was then evaporated to dryness under reduced pressure. 9.25 
g (0.04 mole) of N-t-butoxycarbonyl-L-leucine were added to the residue, and the mixture was dissolved in 
300 ml of dimethylformamide. 6.59 g (0.0404 mole) of diethyl cyanophosphonate were added dropwise to 
the solution followed by 9.7 g (0.096 mole) of triethylamine, whilst ice-cooling. The mixture was stirred at 
room temperature for 5 hours, and then the solvent was stripped off by evaporation under reduced 
pressure. Water was added to the residue while stirring to pulverize it. A. solution of the resulting powder 
dissolved in ethyl acetate was washed successively .with a 5% w/v.aqueous solution of sodium bicarbonate 
and with water and dried over anhydrous magnesium sulphate. The solvent was then evaporated off under 
reduced pressure, and the. resulting solid residue was recrystallized from a mixture of ethyl acetate and 
hexane, to give 13.7 g of the title compound, melting at 124-125°C. 



2(b) Methvl N-benzvloxvcarbon vl-3-d -naohthvll-L-alanvl-L-leucvl-statinate 

69 ml of a 4N solution of hydrogen chloride in dioxane were added to 12.1 g (0.03 mole) of methyl N-t- 
butoxycarbonyl-L-leucyl-statinate [prepared as described in step (a) above], and the mixture was stirred for 
1 hour to remove the t-butoxycarbonyl group. The solvent was then evaporated off under reduced pressure, 
and 10.5 g (0.03 mole) of N -benzy loxycarbony 1-3^1 -naphthyl)-L-aianine were added to the residue. The 
mixture was dissolved in 300 ml of dimethylformamide. To the solution were added dropwise 4.94 g (0.0303 
mole) of diethyl cyanophosphonate, followed by 7.3 g (0.072 mole) of triethylamine, whilst ice-cooling. The 
mixture was stirred at room temperature for 3 hours and then the solvent was evaporated off under reduced 
pressure. The residue was mixed with water whilst stirring to pulverize it. A solution of the resulting powder 
dissolved in ethyl acetate was successively washed with a 5% w/v aqueous solution of sodium bicarbonate 
and with water and dried over anhydrous magnesium sulphate. The solvent was evaporated off under 
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reduced pressure, and the resulting residue was purified by column chromatography through silica gel 
eiuted with a 1 0:1 by volume mi>cture of chloroform and methanol. The product was recrystallized from a 
mixture of ethyl acetate and hexane to yield 15.4 g of the title compound, melting at 148-149°C. 

5 

2(c) Methyl 3-n-naohthvl)-L-alanvl-L-leucvl-statinate hydrochloride 

5 ml of 1N aqueous hydrochloric acid were added to a solution of 3.17 g (5 mmole) of methyl N- 
benzyloxycarbonyl-3-(1-naphthyl)-L -alanyl-L-leucyl-statinate [prepared as described in step (b) above] 

io dissolved in 300 ml of methanol. The benzyloxycarbonyl group was then removed by stirring the mixture 
using a magnetic stirrer in an atmosphere of hydrogen and in the presence of 350 mg of 5% w/w 
palladium-on-carbon at room temperature for 2 hours. At the end of this time, the catalyst was filtered off. 
The filtrate was concentrated by evaporation under reduced pressure and triturated with a mixture of 
methanol and benzene. Recrystallization from ethyl acetate afforded 2.6 g of the title compound, melting at 

75 193-194°C. 



2(d) Methvl N-nicotinovl-3-»n-naohthvlV-L-alanvl-L-leucvl-statinate 

20 0.616 g (5 mmole) of nicotinic acid was added to a solution of 2.6 g (5 mmole) of methyl 3-(1-naphthyl)- 
L-alanyl-L-leucyl-statinate [prepared as described in step (c) above] dissolved in 50 ml of dimethyifor- 
mamide. 0.816 g (5 mmole) of diethyl cyanophosphonate and 1.01 g (10 mmole) of triethylamine were 
added dropwise to the solution, whilst stirring and ice-cooling. After the mixture had been stirred at room 
temperature for 5 hours, the solvent was distilled off. Addition of water followed by stirring gave a powder. A 

25 solution of this powder in ethyl acetate was washed with water and dried over anhydrous magnesium 
sulphate. The solvent was evaporated off under reduced pressure, and the resulting residue was recrystal- 
lized from a mixture of ethyl acetate and hexane to yield 2.4 g of the title compound, melting at 140-143°C. 



30 2(e) N-Nicotinovl-3W1 -naphthvl)-L-alanvl-L-leucvl-statine 

2.42 g (4 mmole) of methyl N-nicotinoyl-3-(1-naphthyl)-L -alanyl-L-leucyl-statinate [prepared as de- 
scribed in step (d) above] were dissolved in 30 ml of methanol. To the solution were added 3 ml (6 mmole) 
of 2N aqueous sodium hydroxide, and the mixture was stirred at room temperature for 4 hours, after which 
as the methanol was evaporated off under reduced pressure. The mixture was adjusted to a pH value of 5.0 by 
the addition of 1N aqueous hydrochloric acid and extracted with ethyl acetate. The organic layer was 
washed with water and dried over anhydrous magnesium sulphate. The solvent was distilled off, and the 
resulting solid residue was recrystallized from ethyl acetate, to give 1.9 g of the title compound, melting at 
172-174°C. 

40 

[ap-89.7° (C = 0.3, methanol). 

Elemental analysis: 
Calculated for G»H«,N«Ot.H 9 0: 
45 C, 65.11%; H, 7.29%; N. 921%. 

Found: C. 64.95%; H, 7.06%; N, 9.16%. 



2(f) N 0 -rN-Nicotinovl-3-(1-naohthvl)-L-alanvl-L-leucvl-statvn-N g -benzvloxvcarbonvl-L-lvsinol 

50 

248.1 mg (0.677 mmole) of N a -t-butoxycarbonyl-N e -benzyloxycarbonyl-L-lysinol (prepared as described 
in Preparation 1) were mixed with 5 ml of a 4N solution of hydrogen chloride in dioxane, and the mixture 
was stirred at room temperature for 1 hour to remove the t-butoxycarbonyl group. The reaction mixture was 
then evaporated to dryness under reduced pressure, and the residue was dissolved in 20 ml of dimethylfor- 
55 mamide. 400 mg of N -nicotinoyl-3-(1-naphthyl)-L-alanyl-L-leucyl-statine [prepared as described in step (e) 
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above] were added to the solution. 110.4 mg (0.677 mmole) of diethyl cyanophosphonate and subsequently 
136.8 mg (1.35 mmole) of triethylamine were added dropwise to the solution, whilst ice-cooling. The mixture 
was then stirred at room temperature for 5 hours, after which the solvent was distilled off under reduced 
pressure. 

The residue was diluted with water and extracted with ethyl acetate. The organic extract was 
successively washed with a 5% w/v aqueous solution of sodium carbonate and with water, dried over 
anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure. The residue was 
purified by column chromatography through silica gel eluted with a 15:1 by volume mixture of chloroform 
and methanol, to give 167 mg of the title compound, melting at 165-167°C. 

Elemental analysis: 
Calculated for C«rH 6 :N 6 0 8 .H 2 0: 

C, 65.87%; H, 7.53%; N, 9.81%. 
Found: C, 65.33%; H, 7.41%; N, 9.72%. 



2(g) N tt -rN-Nicotinovl-3-n -naDhthvD-L-alanvl-L-leucvl-statvn-L-lvsinol dihvdrochloride 

150 mg (0.175 mmole) of N a -[N-nicotinoyl-3-(1-naphthyl)-L -alanyl-L-leucyl-statyl]-N € - 
20 benzyloxycarbonyl-L-lysinol [prepared as described in step (f) above] were dissolved in 15 ml of methanol, 
and 0.35 mi of 1 N aqueous hydrochloric acid was added to the solution. The mixture was stirred using a 
magnetic stirrer for 2 hours in an atmosphere of hydrogen and in the presence of 100 mg of 10% w/w 
pailadium-on-carbon to remove the benzytoxycarbonyl group. The catalyst was then filtered off and the 
filtrate was evaporated to dryness under reduced pressure. The residue was reprecipitated with a mixture of 
25 ethyl acetate and hexane to afford 95 mg of the title compound, melting at 184-186°C. 

[a] 25 -62.7° (C = 0.3, methanol). 

Elemental analysis: 
30 Calculated for C»H SB CI 3 N 6 0 6 .H a 0: 

C, 58.86%; H, 7.60%; N. 10.56%; 

CI, 851%. 
Found: C, 58.54%; H, 7.92%, N. 10.23%, 

CI, 8.72%. 

35 

EXAMPLE 3 

N g -rN-Nicotinovl-3^ l-naDhthvn-L-alanvl-L-leucvl-statvl1-L>lvsinamide dihvdrochloride 

40 

270 mg (0.68 mmole) of N a -t-butoxycarbonyl-N € -ben2yloxycarbonyl-L-lysinamide were treated with 5 ml 
of a 4N solution of hydrogen chloride in dioxane at room temperature for 20 minutes to remove the t- 
butoxycarbonyl group, and then the mixture was evaporated to dryness under reduced pressure. The 
residue was dissolved in 8 ml of dimethylforrnamide, 400 mg (0.68 mmole) of N-nicotinoyl-3-{1-naphthyl)-L- 

45 aianyl-Weucyl-statine [prepared as described in Example 2(e)] and 130 mg (0.68 mmole) of diethyl 
cyanophosphonate were added and the mixture was cooled with ice. 138 mg (1.36 mmole) of triethylamine 
were added dropwise to the mixture, which was then stirred at room temperature for 3 hours. The reaction 
mixture was then diluted with twice its own volume of ethyl acetate, washed with a 15% w/v aqueous 
solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride and dried over 

so anhydrous sodium sulphate. It was then concentrated by evaporation under reduced pressure. The residue 
was purified by preparative thin layer chromatography on silica gel (developing solvent: a 10:1 by volume 
mixture of methylene chloride and methanol), yielding 290 mg of N a -[N-nicotinoyi-3-(1-naphthyl)-L-alanyl- 
L-leucyl-statyl]-N £ -ben2yloxycarbonyl-L-lysinamide as a colourless powder. 

The whole (0.33 mmole) of this powder was dissolved in methanol. The resulting methanolic solution 

55 was mixed with 0.66 ml (0.66 mmole) of 1N aqueous hydrochloric acid, and the mixture was reduced in the 
presence of 10% w/w palladium-on-carbon and in an atmosphere of hydrogen. The catalyst was filtered off 
and the filtrate was concentrated by evaporation under reduced pressure. Trituration of the residue with 
ethyl acetate gave a precipitate, which was isolated by filtration to give 160 mg of the title compound as 

69 



0 228 192 



colourless crystals, melting at 147-149°C. 

[ap -60.3° (0=0.3, methanol). 

s Elemental analysis: 

Calculated for C„H K N 7 <X2HCL1 .5H*0: 
C, 57.28%; H t 7.39%; N, 11.99%; 
CI. 8.67%. 

Found: C. 57.57%; H, 7.29%; N, 11.43%; 
ro CI, 8.73%. 



EXAMPLE 4 

T5 Ethyl N e -rN-benzvloxvcarbonvl-3-(1 -naDhthvlVL-alanvl-L-histidvhstatvlM>lvsi nate di hydrochloride 
4(a) Hvdrazide of N-benzvloxvcarbonvl»3-n-naohthvlVL-alanvl-L-histidvl-statine 

8.08 ml (32.3 mmole) of a 4N hydrogen chloride/dioxane solution and 1.78 ml (10.5 mmole) of isoamyl 

20 nitrite were added at -60°C to a solution of 4.76 g (9.5 mrnole) of the hydrazide of N-benzyloxycarbonyl-3- 
(1-naphthyl)-L-alanyl-L-histidine dissolved in 30 ml of dimethylformamide, and then the mixture was stirred 
at -20 °C for 10 minutes. After disappearance of the hydrazide had been confirmed, the reaction mixture 
was cooled again to -60°C and neutralized by adding 3.34 g (33 mmole) of N-methylmorphoIine. To the 
resulting azide solution were added a solution of 2.14 g (9.5 mmole) of methyl stagnate hydrochloride 

25 dissolved in 20 ml of dimethylformamide and 0.96 g (9.5 mmole) of N-methylmorphotine, and the mixture 
was stirred at 4°C for 3 days. The mixture was then concentrated by evaporation under reduced pressure, 
after which a 5% w/v aqueous solution of sodium bicarbonate was added, to liberate an oily substance, 
which was extracted with ethyl acetate. The ethyl acetate extracts were washed with a saturated aqueous 
solution of sodium chloride, dried over anhydrous sodium sulphate and concentrated by evaporation under 

30 reduced pressure. To the residue was added a 2:1 by volume mixture of diethyl ether and ethyl acetate, 
and the resulting jellied precipitate was separated by filtration. 3.67 g of methyl hl-benzyloxycarbonyl-3-(1- 
naphthyl)-L-alanyl«L-histidyl-statinate were obtained from the precipitate as a pale yellow powder. 

The whole (5.6 mmole) of this product was dissolved in 30 ml of dimethylformamide, and the resulting 
solution was mixed with 5.6 g (112 mmole) of hydrazine hydrate. The mixture was stirred at room 

as temperature for 2 days and then concentrated by evaporation under reduced pressure. Addition of water to 
the residue gave a precipitate, which was collected by filtration to give 3.68 g of N-benzyloxycarbonyl-3-(1- 
naphthyO-L -alanyl-L-histidyl-statine hydrazide as a colourless powder, melting at 178-181 °C. 

[a]* 5 -69.3 0 (C = 0.3, methanol). 

40 

Elemental analysis: 
Calculated for CwH^NtO* 

C, 63.91%; H, 6.59%; N, 14.91%. 
Found: C, 63.65%: H, 6.45%; N, 15.03%. 

45 

4(b) Ethvl N € 4N-benzvioxvcarbonvl-3-<1-naohthvn-L-alanvl'L-histidvl-statvn-L-lvsinate dihvdrochloride 

0.43 mi (1.7 mmole) of a 4N solution of hydrogen chloride in dioxane and 0.08 ml (0.55 mmole) of 
so isoamyl nitrite were added to a solution of 329 mg (0.5 mmole) of N-benzyioxycarbonyl-3-<1-naphthyi)-L- 
alanyl-L-histidyl-statine hydrazide [prepared as described in step (a) above] dissolved in 8 ml of dimethyl- 
formamide and cooled to -60°C. The reaction mixture was stirred at -20°C for 10 minutes, cooled again to - 
60°C and then neutralized by adding 172 mg (1.7 mmole) of N-methylmorpholine. Ethyl N a -t- 
butoxycarbonyl-L-lysinate hydrochloride was prepared from 225 mg (0.55 mmole) of ethyl N a -t- 
55 butoxycarbonyl-N e -benzyloxycarbonyl-L-lysinate by hydrogenolysis in the presence of 10% w/w paliadium- 
on-carbon. A solution of the whole of this compound dissolved in 5 ml of dimethylformamide and 51 mg - 
(0.50 mmole) of N -methylmorpholine were added to the reaction mixture. The mixture was then stirred at 
4°C for 2 days, after which it was diluted with twice its own volume of ethyl acetate, washed, in turn, with a 
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5% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride 
and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under reduced 
pressure. The residue was purified by preparative thin layer chromatography on silica gei (developing 
solvent: a 10:1 by volume mixture of methylene chloride and methanol), to give 117 mg of ethyl N e - 
[N-ben2yloxycarbonyl-3-(t^ as a colourless 

powder. The whole of this compound was treated with a 4N hydrogen chloride/dioxane solution at room 
temperature for 20 minutes, followed by evaporation to dryness under reduced pressure. The resulting solid 
residue was broken up in the presence of diethyl ether and collected by filtration, to give 166 mg of the title 
compound as a colourless powder, melting at 131-133°C. 

W 25 -61.3° (C = 0.3, methanol). 

Elemental analysis: 

Calculated for C43H S ,N 7 0 8 .2HCL2H 2 0: 

C, 56.82%; H, 6.98%; N f 1027%; 

CI, 7.80%. 
Found: C, 56.54%; H, 6.79%; N, 9.48%; 

CI, 8.05%. 



EXAMPLE 5 

N a -fN-rBisH--naohthvimet hvnacetvi1-L-leucvl-statvlVL-lvsinamide hydrochloride 
5(a) Benzyl N-fbisf1-naohthvlmethvl)acetvlVL*leucinate 

6.81 g (20 mmole) of bis(1 -naphthyimethyi)acetic acid and 7.90 g (20 mmole) of the n-toluenesulphonic 
acid salt of benzyl L-leucinate were suspended in anhydrous tetrahydrofuran in an atmosphere of nitrogen. 
To the suspension were added 3.33 ml (22 mmole) of diethyl cyanophosphonate and 6.14 ml (44 mmole) of 
triethylamine, whilst ice-cooling, and the mixture was stirred overnight at room temperature. The solvent 
was then evaporated off under reduced pressure. The residue was dissolved in ethyl acetate and the 
solution was washed with a 10% w/v aqueous solution of citric acid, with water and with a saturated 
aqueous solution of sodium bicarbonate, in that order, and dried over anhydrous magnesium sulphate. The 
solvent was distilled off under reduced pressure, and then the residue was purified by column chromatog- 
raphy through silica gel eluted with a 1:3 by volume mixture of ethyl acetate and hexane, to give 8.3 g - 
(76%) of the title compound as white crystals, melting at 88-91 °C. 



5(b) N-fBisf 1 -naohfhvl meth vltecetvl VL-leucine 

8.3 g of benzyl N-[bis(1-naphthylmethyl)acetylhL-leucinate [prepared as described in step (a) above] 
were dissolved in 200 ml of ethanoi. The solution was stirred overnight at room temperature in an 
atmosphere of. hydrogen and in the presence of 1.0 g of 10% w/w palladium-on^carbon. At the end of this 
time, the catalyst was filtered off and the filtrate was concentrated by evaporation under reduced pressure 
to give 6.6 g (95%) of the title compound as white crystals, melting at 184-186°C. 



5(c) Methyl N-fbisn-naohthvlmethvhacetvlI-L-leucvi-statinate 

4.70 g (10.4 mmole) of N-[bis(1-naphthylmethyl)acetyl]-L-leucine [prepared as described in step (b) 
above] and 2.35 g (10.4 mmole) of methyl statinate hydrochloride were dissolved in 100 ml of anhydrous 
tetrahydrofuran. 1.73 ml (11.4 mmole) of diethyl cyanophosphonate and 3.18 ml of triethylamine were 
added to the solution, whilst ice-cooling and under a nitrogen atmosphere. The mixture was then stirred 
overnight at room temperature. The solvent was then distilled off under reduced pressure, and the residue 
was purified by column chromatography through silica gel eluted with a 1:4 by volume mixture of ethyl 
acetate and hexane. to give 4.50 g (69%) of the hemihydrate of the title compound as white crystals, 
melting at 71-75°C. 
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Elemental analysis: 

Calculated for CJi*JNr0s.V2H 2 0: 

C, 73.90%; H, 7.79%; N, 4.42%. 
Found: C, 73.86%; H t 7.73%; N, 4.51%. 



5(d) N-fBisd -naDhthvlmethvl)acetvn-L-leucvl-statine 

1.00 g {1.60 mmole) of methyl N-[bis(1-naphthylmethyl)acetyl]-L -leucyl-statinate [prepared as de- 
70 scribed in step (c) above] was dissolved in 50 ml of a 1 :4 by volume mixture of water and methanol. To this 
solution was added a solution of 640 mg (16 mmole) of sodium hydroxide dissolved in 10 ml of water, 
whilst ice-cooling, and the mixture was then stirred for 1 hour. The solvent was then distilled off under 
reduced pressure. The residue was diluted with water and adjusted to a pH value of 1 with concentrated 
aqueous hydrochloric acid to precipitate crystals, which were collected by filtration and dried to give 900 
75 mg (92%) of the title compound as white crystals, melting at 99-1 04°C. 

[op -96.0° (C=0.3 f methanol). 

Elemental analysis: 
20 Calculated for CnHwNsOs: 

C. 74.73%; H. 7.59%; N, 4.59%. 
Found: C, 74.11%; H, 7.70%; N, 4.58%. 



25 5(e) N a -rN-rBis(1-naohthvlmethvl)acetvllL-leu 

The t-butoxycarbonyl group was removed from 200 mg (0.51 mmole) of N a -t-butoxycarbonyl-N 
€ -benzyloxycarbonyl-L-lysinamide by treatment with a 4N hydrogen chloride/dioxane solution to give the 
hydrochloride of £4 6 -benzyloxycarbonyl-L-lysinamide. The whole of this and 310 mg (0.51 mmole) of N-[bis- 

30 (1-naphthylmethyl)acetyl]-L-leucyl-statine [prepared as described in step (d) above] were dissolved in 
anhydrous tetrahydrofuran. To the solution were added 0.09 ml (0.59 mmole) of diethyl cyanophosphonate 
and 0.16 ml (1.15 mmole) of triethylamine, whilst ice-cooling and in an atmosphere of nitrogen. The mixture 
was stirred overnight at room temperature, and then the solvent was stripped off by evaporation under 
reduced pressure. The residue was purified by preparative thin layer chromatography (developing solvent: a 

35 10:1 by volume mixture of chloroform and methanol) to give 318 mg (72%) of the monohydrate of the title 
compound as white crystals, melting at 101-103°C. 

Elemental analysis: 
Calculated for C»H«N 5 0,.H,0: 
40 C. 70.17%; H, 7.59%; N, 7.87%. 

Found: C t 69.61%; H, 7.45%; N, 7.61%. 



5(f) N g «{N4Bisf1-naDhthvlmethvnacetvl1-L-leucvl-statvn-L-lvsinamide hydrochloride 

45 

283 mg (0.33 mmole) of N a -{N-[bis(1-naphthylmethyO 
lysinamide [prepared as described in step (e) above] were dissolved in 10 ml of ethanol, and then 0.33 ml 
of 1N aqueous hydrochloric acid was added. The mixture was stirred for 3 hours in an atmosphere of 
hydrogen and in the presence of 30 mg of 10% w/w palladium-on-carbon. The catalyst was filtered off, and 
so then the filtrate was evaporated to dryness under reduced pressure to give 187 mg (74%) of the 
monohydrate of the title compound as white crystals, melting at 151-154°C. 

[a]* -87.3 °C <C=0.3. methanol). 

55 Elemental analysis: 

Calculated for C«hUaNsO s CI.H 2 0: 

C. 67.46%; H, 7.85%; N, 8.94%; 
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CI, 4.53%. 
Found: C, 67.78%; H t 8.13%; N, 8.13%; 
CI, 4.93%. 



EXAMPLE 6 

N g -fN4Bisn-naDhthvlmethvhacetvlVL-leucvl-statvlVL-lvsinQl hydrochloride 

70 6(a) N g -fN4Bis(1-naphthvlmethvtt^^ 

A mixture of 400 mg (0.64 mmole) of N-[bis(1-naphthylmethyl)acetyl]-L-leucyl-statine [synthesized by 
the method described in Example 5(d)] and £* € -benzyloxycarbonyl-L-lysinol hydrochloride [prepared from 
233 mg (0.64 mmole) of N a -t-butoxycarbonyl-N e -benzyloxycarbonyl-L-!ysinol by removing the t-butoxycar- 

75 bonyi group with a 4N hydrogen chloride/dioxane solution in the usual way] was dissolved in 20 ml of 
dimethylformamide. To the solution were added dropwise 195 mg (1.20 mmole) of 90% diethyl 
cyanophosphonate and 500 mg (4.95 mmole) of triethyiamine, whilst ice-cooiing, and the mixture was 
stirred at 4°C for 1 hour and then at room temperature overnight The reaction mixture was then poured into 
ice-water and extracted with ethyl acetate. The extracts were washed, in turn, with a 10% w/v aqueous 

20 solution of citric acid, with a 10% w/v aqueous solution of sodium bicarbonate and with a saturated aqueous 
solution of sodium chloride and then dried over anhydrous sodium sulphate. The solvent was then removed 
by evaporation under reduced pressure. The residue was purified by preparative thin layer chromatography 
over silica gei (developing solvent a 20:1 by volume mixture of chloroform and methanol), to afford 350 mg 
of the title compound as a white powder, melting at 75-80°C. 

25 

Elemental analysis: 
Calculated for C„H 66 N«0 7 : 

C, 72.70%; H, 7.74%; N, 6.52%. 
Found: C, 72.43%: H, 7.95%; N, 6.29%. 

30 

6(b) N g -f N-f bisM - NaDhthvlmethvlVacetvlR-leucvl^statvl VL-l vsinol hydrochloride 

190 mg (022 mmole) of N a *[N-[bis(1-naphthylmethyl}acetyl]-L -leucyl-statyl}-N^benzyloxycarbonyl-L- 
35 lysinol [prepared as described in step (a) above] were dissolved in 10 ml of methanol, and then 0.23 ml of 
1N aqueous hydrochloric acid were added, and the mixture was reduced catalyticaily for 4 hours in a 
hydrogen atmosphere and in the presence of 50 mg of 10% w/w palladium on-carbon. The mixture was 
then filtered and the filtrate was concentrated by evaporation under reduced pressure. Addition of diethyl 
ether to the residue precipitated 110 mg of the title compound as a colourless powder, melting at 105- 
40 110°C. 

[a] n -69.3° (C = 0.3. methanol). 

Elemental analysis: 
45 Calculated for C«H„N«O s .HCI: 

C, 69.40%; H, 8.08%; N, 7.36%. 
Found: C, 69.41%: H, 8.24%; N, 7.14%. 
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EXAMPLE 7 

a^N^Bisn-naohthvlmethvhacetvll-Ueucvl'StatvlaminoVe-aminopimeii^ acid hydrochloride hydrate 
5 7(a) a.g-Dimethyl <^{N4bisM -naohthvlmethvl^ 

To a solution of 500 mg (0.80 mmole) of N-[bis(1-naphthylmethyl)acetyl]-L-!eucyl-statine [prepared as 
described in Example 5(d)] and 253 mg (0.80 mmole) of a.e-dimethyl a-amino-e-t-butoxycar- 
bonylaminopimelate in 15 ml of dimethylformamide were added 155 mg (0.95 mmole) of 90% diethyl 

jo cyanophosphonate and 0.5 ml of triethylamine, whilst ice-cooling and stirring, and stirring of the mixture was . 
continued for 1 hour at the same temperature and then for 3 hours at room temperature. The reaction 
mixture was then poured into ice-water and extracted with ethyl acetate. The extracts were washed with a 
10% w/v aqueous solution of citric acid, with a 10% w/v aqueous solution of sodium bicarbonate and with a 
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulphate and concentrated by 

is evaporation under reduced pressure. The residue was purified by preparative thin layer chromatography 
(developing solvent: a 20:1 by volume mixture of chloroform and methanol) to give 450 mg of the title 
compound as a white powder. 

20 7(b) g-f N-fBisd -naphthvlmethvnacetvn»L-leucvl-statvlamino^-e-t"butoxvca rbonvlaminopimelic acid 

450mg (0.49 mmole) of a.e-dimethyl a-{ N-[bis(lHiaphthyimethyl)acetyl]-L-leucvl-statyiamino}-6-t-butox- 
ycarbonylaminopimeiate [prepared as described in step (a) above] were mixed with 10 ml of a 10% w/v 
solution of sodium hydroxide in a 1:5 by volume mixture of water and methanol. The mixture was stirred at 

25 room temperature for 30 minutes and then concentrated by evaporation under reduced pressure. Ethyl 
acetate was added to dissolve the residue, and the ethyl acetate solution was washed successively with a 
10% w/v aqueous solution of citric acid and with a saturated aqueous solution of sodium chloride and then 
dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under reduced 
pressure, and the resulting residue was reprecipitated from a mixture of methylene chloride and hexane. to 

30 give 360 mg of the title compound as white crystals, melting at 115-120°C. 

Elemental analysts: 

Calculated for C^H 66 N«0«.3/2H 2 O: 

C, 65.98%; H, 7.64%; N, 6.16%. 
35 Found: C, 66.39%; H, 7.56%; N, 5.72%. 



7(c) a-^N4Bisf1-naohthvlmQthvnacetvl>L-leucvl-statvlaminoVg-aminoDimeiic acid hydrochloride hydrate 

40 A mixture of 250 mg (0.28 mmole) of a-{N-[bis-(V-naphthylmethyl)acetyl]-L -leucyl-statylamino}-e-t- 
butoxycarbonylaminopimelic acid [prepared as described in step (b) above] and 10 ml of a 4N hydrogen 
chloride/dioxane solution was stirred for 30 minutes at room temperature. The reaction mixture was then 
concentrated by evaporation under reduced pressure and the residue was washed with diethyl ether and 
reprecipitated from a mixture of chloroform and hexane to yield 200 mg of the title compound as a white 

45 powder melting at 140-150°C. 

[ap -66.7° (C=0.3 t methanol). 

Elemental analysis: 
so Calculated for C«H 9 >N«O..HCl.H a O: 

C, 64.54%; H, 7.34%; N, 6.69%. 
Found: C, 64.28%; H, 7.29%; N, 6.45%. 
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EXAMPLE 8 

N € -fN g 4Bisn-naDhthvl meto^ 

8(a) NMN-Ben2vloxvcarh onvl-L-leucvl)-N g -t-butoxvcarbonvl-L-lYsinnl 

1.81 g (5 mmole) of the N-hydroxysuccinimide ester of N-benzyloxycarbonyl-L-leucine and 1.16 g (5 
mmole) of N a 4-butoxycarbonyl-L-lysinol were dissolved in 25 ml of methylene chloride, and the solution 
was stirred at room temperature for one day. The reaction mixture was then concentrated by evaporation 
under reduced pressure, and ethyl acetate was added to the residue. The resulting ethyl acetate solution 
was washed successively with 1N aqueous sulphuric acid, with water, with a 5% w/v aqueous solution of 
sodium bicarbonate and with a saturated aqueous solution of sodium chloride and dried over anhydrous 
sodium sulphate. The solvent was then distilled off under reduced pressure. The resulting solid residue was 
broken up in the presence of diethyl ether and collected by filtration to give 2.13 g of the title compound as 
a colourless powder, melting at 119-123°C. 

[a] 32 -22.0° (C=0.5 f methanol). 

Elemental analysis: 

Calculated for C^H* r N 3 0 6 .1 /4H *0: 

C, 62.02%; H, 8.64%; N, 8.68%. 
Found: C, 62.21%; H, 8.68%; N, 8.6B%. 



8(b) N 6 -<f N-fBisf 1 -naohth vl meth vl^acetvll-L-histidvl-statvl-L-leucvl VL-lvsinol 

0.84 ml of a 4N solution of hydrogen chloride in dioxane and 0.2 ml of isoamyl nitrite were added at - 
60°C to a solution of 0.65 g (1 mmole) of N^bisd-naphthylmethyDacetyl-L -histidyl-statine hydrazide in 6 
ml of dimethylformamide. The reaction temperature was allowed to rise to -20°C, and the mixture was 
stirred at that temperature for 10 minutes.- The mixture was cooled again to -60°C, and then it was 
neutralized by adding 0.34 g (3.4 mmole) of N-methylmorpholine. A solution of L-leucyl-N a -t- 
butoxycarbonyl-L-lysinol hydrochloride [which was prepared by the hydrogenolysis of the benzyloxycar- 
bonyl group from 0.48 g (1 mmole) of N e -(N*enzyloxycarbonyl-L^eucyl^ jn 
the presence of 10% w/w palladium-on-carbonl in 5 ml of dimethylformamide and 0.11 g (1.1 mmole) of N- 
methylmorpholine were added to the resulting mixture. The mixture was then stirred at 4°C for 2 days, after 
which it was diluted with twice its own volume of ethyl acetate. The ethyl acetate solution was washed 
successively with 1N aqueous sulphuric acid, with a 5% w/v aqueous solution of sodium bicarbonate and 
with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The 
solvent was then stripped off by evaporation under reduced pressure. The residue was purified by flash 
column chromatography (eluted with a 10:1 by volume mixture of methylene chloride and methanol) to give 
0.40 g of N fi -{N-rbis(1^aphthylmeth^ ^ a 

pale yellow powder. The whole of this product was treated with 10 ml of a 4N solution of hydrogen chloride 
in dioxane at room temperature for 30 minutes to remove the t-butoxycarbonyl group, and then the solution 
was evaporated to dryness under reduced pressure. The resulting solid residue was broken up in the 
presence of ethyl acetate and filtered off, to give 0.33 g of the title compound as a pale orange powder 
melting at 127-1 30 °C. 

[a] 22 -36.6° <C = 0.5, methanol). 

Elemental analysis: 

Calculated for CwH„NrO,.2HCI.3H 2 0: 

C, 60.71%; H t 7.64%; N, 9.91%; 

CI, 7.17%. 
Found: C, 60.83%; H, 7.48%; N, 9.65%; 

CI, 7.32%. 
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EXAMPLE 9 

N € -{N-r2(RSH1-Naphthvnmethvl-3^ 
dihvdrochloride 

s 

Ofa} Methvl N-r2(RSHl -naDhthvnmethvl-3W3K>vr idvhDrQDiQnvlV3W4*thiazolvlVDL-alanate. 

0.82 g (5 mmole) of diethyl cyanophosphonate and 1.66 g (16.5 mmole) of triethylamine were added, 
whilst ice-cooling, to a solution of 1.3 g (5 mmole) of methyl 3-(44hiazolyl)-DL-aIanate hydrochloride and 

to 1.46 g (5 mmole) of 2(RSH1-naphthyl)methyl*3-(3-pyridyl)propionic acid (prepared as described in Prepara- 
tion 3) dissolved in 25 ml of dimethylformamide, and the mixture was stirred at room temperature for 6 
hours. The reaction mixture was then concentrated by evaporation under reduced pressure. Water was 
added to the resulting residue, and the mixture was then extracted with ethyl acetate. The ethyl acetate 
extracts were washed with water and dried over anhydrous magnesium sulphate, and then the solvent was 

T5 stripped off by evaporation under reduced pressure. The residue was purified by column chromatography 
through silica gel eluted with a 20:1 by volume mixture of chloroform and methanol. The desired fractions 
were collected and concentrated by evaporation under reduced pressure to afford 1.58 g of the title 
compound, melting at 133-1 35° C. 

20 Elemental analysis: 

Calculated for CsH^CS: 

C, 67.95%; H, 5.48%: N, 9.14%; 
S, 6.98%. 

Found: C, 67.86%; H, 5.61%; N, 8.95%; 
25 S. 6.69%. 



9(b) N-T2<RS W1 -Naohthvnmethvl-3-f 3-Dvridvl)orooionvl1-3- (4-thiazol vD-DL-alanine hydrazlde 

30 3.75 g (60 mmole) of 80% hydrazine hydrate were added, whilst ice-cooling, to a solution of 1.38 g (3 
mmole) of methyl N-[20&-(1-naphthyl)methyl-3^^ [prepared as 

described in step (a) above] dissolved in 15 ml of dimethylformamide, and the mixture was stirred at room 
temperature for 4 hours and then allowed to stand overnight. The mixture was then concentrated by 
evaporation under reduced pressure. Water was added to the resulting residue to precipitate crystals, which 

35 were separated by filtration and then recrystallized from water to give 1.05 g of the title compound, melting 
at 174-176°C. 

Elemental analysis: 
Calculated for C^H M N 5 0,S.H 2 0: 
40 C, 62.87%; H, 5.70%; N, 14.66%; 

S, 6.72%. 

Found: C, 62.71%; H, 5.43%; N, 14.72%; 
S. 6.62%. 

45 

9(c) N e -/N-t-Butoxvcarbonvl-statvl-L-leucvn-N tt -benzv loxvcarbonvl-L-lvsinamide 

1.83 g (18.3 mmole) of triethylamine and 2.5 g (18.3 mmole) of isobutyl chloroformate were added 
dropwise. whilst ice-cooling, to a solution of 6.0 g (15.8 mmole) of N a -benzyloxycarbonyl-N e -t- 

so butoxycarbonyl-L-lysine in 50 ml of methylene chloride, and the reaction mixture was stirred for 30 minutes. 
At the end of this time. 10 ml of a methanoiic solution saturated with ammonia were added, whilst ice- 
cooling and the mixture was stirred at room temperature for 30 minutes. The mixture was then concentrated 
by evaporation under reduced pressure, and the resulting residue was mixed with a 10% w/v aqueous 
solution of sodium bicarbonate. The crystals which precipitated were separated by filtration. These crystals 

55 were washed with diethyl ether to give 5.1 g of N a -benzyloxycarbonyl-N e -t-butoxycarbonyl-L-lysinamide as 
white crystals. 
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Without purification, 2.8 g (10.0 mmole) of this amide were mixed with 20 ml of a 4N solution of 
hydrogen chloride in dioxane, and then the mixture was stirred at room temperature for 30 minutes to 
remove the t-butoxycarbonyl group The reaction mixture was then evaporated to dryness under reduced 
pressure. 1.7 g (7.4 mmole) of N-t-butoxycarbonyl-l-leucine, 40 ml of methylene chloride and 1.78 g (17.8 
mmole) of triethylamine were added, in that order, to the resulting residue, and then 1.45 g (9.1 mmole) of 
diethyl cyanophosphonate was added, whilst ice-cooling, to the resulting suspension; the mixture was then 
stirred at room temperature for 3 hours. At the end of this time, the reaction mixture was concentrated by 
evaporation under reduced pressure, and the residue was mixed with a 10% w/v aqueous solution of 
sodium bicarbonate. The resulting crystals were filtered off and washed with diethyl ether, to give 3.5 g of 
N € -(N-t-butoxycarbony!-LHeucyO^ as white crystals. 

Without further purification, 20 mi of a 4N solution of hydrogen chloride in dioxane were added to 2.3 g 
(4.5 mmole) of this amide, and the mixture was stirred at room temperature for 30 minutes to remove the t- 
butoxycarbonyl group. The mixture was then evaporated to dryness under reduced pressure. 1.24 g (4.5 
mmole) of N-t-butoxycarbonylstatine, 30 ml of methylene chloride and 1.08 g (1.07 mmole) of triethylamine 
were added, in that order, to the residue. 0.88 g (5.4 mmole) of diethyl cyanophosphonate were added, 
whilst ice-cooling, to the resulting suspension. The mixture was then stirred at room temperature for 3 
hours, after which it was concentrated by evaporation under reduced pressure. The residue was mixed with 
a 10% w/v aqueous solution of sodium bicarbonate, separated by filtration and washed with diethyl ether, to 
give 1.90 g of N e -(N-rtutoxyrarbonyl-s^ as vfo] tQ crys tals. 

$M N*-fN-r2-(RSH1-Naphthvl )methvl^ a. 
benzvioxvcarbonvl-L-lvsinamide 

A solution of 0.46 g (1 mmole) of N-[2(RS)-(1-naphthyl)methyl-3-{3-pyridyl)propionyl]-3-(4-thia2oiyI)- 
DL-aianine hydrazide [prepared as described in step (b) above] dissolved in 10 ml of dimethylformamide 
was cooled at -5°C, and then 0.85 ml of a 4N solution of hydrogen chloride in dioxane and 0.18 ml of 
isoamyl nitrite were added to it. The mixture was stirred at the same temperature for 10 minutes and was 
then neutralized by the addition of 0.35 g (3.5 mmole) of N -methyimorpholine. A solution of N € -(statyl-L- 
leucyl)-N a -t-butoxycarbonyl-L-lysinamide hydrochloride [which was prepared from 0.63 g (1 mmole) of N*- 
(N-t-buto><ycarbonyl-statyi-U synthesized as described in step - 

(c) above, by treatment with a 4N solution of hydrogen chloride in dioxane to remove the t-butoxycarbonyl 
group] dissolved in 5 ml of dimethylformamide and 0.1 g (1 mmole) of N-methylmorpholine were added to 
the resulting solution, and the mixture was stirred at 4°C for 2 days. The mixture was then diluted with twice 
its own volume of ethyl acetate and washed successively with 1N aqueous sulphuric acid, with a 5% w/v 
aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride. The 
mixture was then dried over anhydrous sodium sulphate, and the solvent was distilled off under reduced 
pressure. The residue was purified by flash column chromatography (eluted with a 10:1 by volume mixture 
of methylene chloride and methanol), to give 0.53 g of N € -{N-r2(RS)-(1-naohthyl)methyl-3-(3-pyriri y l>- 
propionyl]-3-(4-thiazolyl)-^ melting at 140 - 

145°C. • 

Elemental analysis: 

Calculated for C 5 ,H w N 8 0.S.1/2H 2 O: 

C, 64.55%; H, 7.05%; N, 11.36%; 

S, 3.25%. 

Found: C, 64.55%; H, 7.14%; N, 11.36%; 
S; 3.25%. 



77 



0 228192 



9(e) N 6 -rN42(RSH1-Naphthvnme^^ 
Ivsinamide dihvdrofluoride 

A solution of 0.53 g of N 6 -{N~f2(RSH1-naphthvl)methvl-3-(3^ 
5 statyl-L-leucyl}"N a -benzyloxycarbonyl-L-lysinamide [prepared as described in step (d) above] dissolved in 
10 ml of hydrofluoric acid was stirred for 30 minutes, whilst ice-cooling; in the presence of a small amount 
of anisole as a scavenging agent for cations. The mixture was then evaporated to dryness under reduced 
pressure. The resulting residue was broken up in the presence of diethyl ether and separated by filtration to 
give 0.5 g of the title compound as white crystals, melting at 150-155°C. 

70 

EXAMPLE 10 

N c -fN-r2(R)-Benzvl-1.4<iioxo^-morph 
75 dihvdrofluoride 

10(a) Methyl N-r2(RVbenzvM ,4-dioxo-4-rnoroholinobutvlV3-(4-thfa2olvlVDL-alanate 

1.05 ml (6.92 mmole) of diethyl cyanophosphonate and 2.66 ml (1.91 mmole) of triethylamine were 
20 added to a solution .of 1.60 g (5.77 mmole) of (2R)*2'benzyl-4-morpholinr>4-oxobutyric acid (prepared as 
described in preparation 7) and 1 .79 g (6.91 mmole) of methyl 3-(4-thiazolyl)-DL-alanate dihydrochloride in 
50 ml of tetrahydrofuran, whilst ice-cooling and under an atmosphere of nitrogen, and the mixture was 
stirred at the same temperature for 3 hours. The solvent was then stripped off by evaporation under 
reduced pressure, and the residue was purified by column chromatography through silica gel (eluted with a 
25 20:1 by volume mixture of chloroform and methanol), to give 2.10 g (82%) of the title compound as a 
colourless oil. 

Mass spectrum, m/e: 445 (M + ). 

30 

10(b) N-r2(RVBenzvH .4-dioxo-4-morohollnobutvn-3-(4"thia2olvlVDL-aianine hvdrazide 

1.59 g (31.4 mmole) of hydrazine monohydrate was added to a solution of 2.00 g (4.49 mmole) of 
methyl N-[2( R)-benzyM ,4Hjioxo-4^orpholinobuty^ [prepared as described in 

35 step (a) above] dissolved in 15 mi of methanol, and the mixture was stirred at room temperature for 5 hours. 
At the end of this time, the solvent was distilled off under reduced pressure, and the resulting residue was 
washed with diethyl ether and then dried, to give 1.70 g (85%) of the title compound. 

Mass spectrum, m/e: 445 (M + ). 

40 

10(c) N c -fN^2(R)-BenzvM.4^ioxo-4^oroho i 
benzvloxvcarbonvl-L-lvsinamide 

45 A solution of 0.31 g (0.7 mmole) of |H 2 (B>^ n ^ M <^ diox0 *^ 

hydrazide [prepared as described in step (b) above] dissolved in 8 ml of dimethylformamide was cooled to 
-60°C, and 0.60 ml of a 4N solution of hydrogen chloride in dioxane and 0.11 ml of isoamyl nitrite were 
added to it. The mixture was stirred at -20° for 10 minutes, cooled again to -60°C and neutralized by the 
addition of 0.30 mi (2.7 mmole) of N -methylmorpholine. N f -(statyl-L-leucyl)-N a -benzyloxycarbonyl-L- 

50 lysinamide hydrochloride was prepared from 0.59 g (0:87 mmole) of N € -(N-t-butoxycarbonyl-«tatyl-L-leucyl)- 
N a -benzyloxycarbonyl-L-lysinamide [synthesized as described in Example 9(c)] by treatment with a 4N 
solution of hydrogen chloride in dioxane to remove the t-butoxycarbonyl group. A solution of the whole of 
this compound in 5 ml of dimethylformamide and 0.10 ml (0.91 mmole) of N-methylmorpholine were added 
to the reaction mixture, which was then stirred at 4°C overnight The reaction mixture was then diluted with 

55 twice its volume of ethyl acetate, washed successively with 1N aqueous sulphuric acid, with a 5% w/v 
aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride and dried 
over anhydrous sodium sulphate. The solvent was then stripped off by evaporation under reduced pressure. 
The residue was purified by silica gel preparative thin layer chromatography (developing solvent; a 10:1 by 
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volume mixture of chloroform and methanol), to give 250 mg (37%) of N e -{N-[2(R)-benzyM ,4-dioxo-4- 
morpholinobutyl]-3^4-thia^ trihydrate, 
melting at 98-1 00° C. 

Elemental analysis: 

Calculated for C4gH70NBO.oS.3HzO: 

C f 57.85%; H, 7.53%; N, 11.02%; 

S, 3.15%. 

Found: C, 57.94%; H, 7.41% N, 10.81%; 
S, 3.06%. 



10@1 NM*N-f2(R)-Benzvl-1.4^i oxo-4^omholm^^ 
dihvdrofluoride 

140 mg (0.14 mmole) of N e -{N-[2(R)-benzyl-1 ,4<lto^ 
L-leucyl^N^-benzyloxycarbonyl-L-lysinamide trihydrate [prepared as described in step (c) above] were 
treated with anisole and hydrofluoric acid for 30 minutes, and then the reaction mixture was concentrated by 
evaporation under reduced pressure. The residue was washed with hexane, and addition of diethyl ether 
gave crystals, which were filtered off. yielding 90 mg (75%) of the title compound, melting at 156-159°C. 



EXAMPLE 11 

NyN-rgffiVBenzvl-1.4^foxo-4^ orohonnobu^ 
dihvdrofluoride 

£i f -< N-t^utoxycarbonyl-statyl-L-isoleucyl)-N a -benzyloxycarbonyi-L-lysinarnide was prepared by the 
procedure described in Example 9(c), but replacing the t-butoxycarbonyhL-leucine by the same amount of 
t-butoxycarbonyhL-isoleucine. The t-butoxycarbonyl group was then removed from this by reaction with a 
4N solution of hydrogen chloride in dioxane, in the usual way, and the resulting N e -(statyl-L-isoleucyl)-N a - 
benzyloxycarbonyl-L-lysinamide was reacted with N-[2(R)-benzyl-t ,4-dioxo^4-morphoiinobutyl]-3^4- 
thiazolyl)-DL-aianine hydrazide [prepared as described in Example 10(b)], following the procedure described 
in Example 10(c). This reaction gave ^-{N^tRJ^enzyl-l^ioxo^morpholinobutyiJ-S^-thiazolyO-D 
t-alanyl-statyl-L-isoleucyl}-N a ^ monohydrate, melting at 184-187°C. This 

compound was then treated as described in Example 10(d), to give the title compound, melting at 137- 
142°C. 



EXAMPLE 12 

NVN>Nicotinovl-3-M^ao hthvl>-L-alanvl-L-olutarninvl>statvl1-L-lvsinamide hydrochloride trihydrate 

The procedure described in Examples 2 (a)-(g) was repeated, with the following exceptions: 

(i) In Example 2(a), the N-t-butoxycarbonyl-L-leucine was replaced by &-t-butoxycarbonyl-5- 
glutamine; and 

(ii) In Example 2(f), the N € -ben2yloxycarbonyl-L-lysinol was replaced by N e -benzyloxycarbonyl-L- 
lysinamide, to give the title compound, melting at 54-55°C. Elemental analysis: 

Calculated for C M H„N 8 Or.HCI.3H l O: 

C t 55.43%; H, 7.22%; N, 13.61%, CI, 4.31%. 
Found: C, 55.42%; H, 7.42%; N. 13.89%; CI, 4.59%. 
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EXAMPLE 13 

N q -fN-Nicotinovl-3-n -naphthvlVL-alanvl-L-olutaminvl'Statyn-L-lvsinol dihvdrochloride trihvdrate 

The procedure described in Examples 2 (a)-(g) was repeated, except that, in Example 2(a). the N -t- 
butoxy carbonyl-L-leucine was replaced by N-t-butoxycarbonyl-5-giutamine, to give the title compound, 
melting at 120-1 24°C. 

Elemental Analysis: 

Calculated for C»H S3 N 7 0,2HCI.3H I 0; 

C, 53.90%; H, 7.26%; N, 11.58%; CI, 8.37%. 
Found: C, 53.69%; H, 7.55%; N t 11.32%; CI, 8.57%. 



EXAMPLE 14 

N e -rN-Nicotinovl-3-(1-naphthvlVL-alanvl-L-histidvl-statvlVL-lvsinol trihvdrochloride hydrate 

(a) rf-[N-benzyloxycarbonyl-3-(l-naphth^^^ 

was prepared by the procedure described in Examples 4 (a) and (b) except that, in Example 4(b), the ethyl 
N a -t-butoxycarbonyl-L-lysinate hydrochloride was replaced by N a -t-butoxycarbonyl-L-lysinol. 

(b) The resulting compound was then subjected to the procedure described in Examples 2 (c) and 
(d), except that dicyclohexylcarbodiimide was used as a condensation reagent in Example 2(d), and then 
the resulting compound was treated in the usual way with a solution of hydrogen chloride in dioxane, to give 
the title compound, melting at 134-138°C. 



EXAMPLE 15 

N*-rN-lsonicotinovl-3-M -naphthvh-L-alanvl-L-histidvi-statvll-L-lvsinol trihvdrochloride hydrate 

The procedure decribed in Example 14 was repeated, except that 4-pyridinecarboxylic acid (isonicotinic 
acid) was used in place of nicotinic acid in the step corresponding to Example 2(d), to give the title 
compound, melting at 137-1 40°C. 



EXAMPLE 16 

N e -rN-oicoiinovl-3-f 1 -naphthvl>-L-aianvl-L-histtdvl-statvlVL-lvsinol trihvdrochloride hydrate 

The procedure decribed in Example 14 was repeated, except that 2-pyridinecarboxylic acid (picolinic 
acid) was used in place of nicotinic acid in the step corresponding to Example 2 (d), to give the title 
compound, melting at 141-145°C. 



EXAMPLE 17 

Methvl N € -TN-nicx3tinovl-3-(1-naohthvlVL-alanvl-L4iistidvl-statvn-L-lvsinate 2.5 hydrate 

The procedure describe in Example 4(b) was repeated, except that the ethyl N a -t-butoxycarbonyl-L- 
lysinate was replaced by the corresponding methyl ester, to give methyl N € -[N-ben2yloxycarbonyl-3-(1- 
naphthylhk-aianyl-t-histidyl-statylj-L-lysinate. This was then treated as described in Examples 2 (c) and (d). 
but using a mixture of dicyclohexylcarbodiimide and N-hydroxy-5-norbomene-2,3-dicarboximide as the 
condensation reagent to give the title compound, melting at 119-123°C. 

" Elemental Analysis: 
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Calculated for Ci 0 H S2 N 8 O7.2.5H 2 O: 

C, 59.91%; H, 7.16%; N, 13.97%. 
Found: C. 60.18%; H, 6.68%; N, 13.55%. 



EXAMPLE 18 
N q rN-Nicotinovl-3-n-^^ 

The procedure described in Example 4(b) was repeated, but using N 6 -t-butoxycarbonyl-L-iysinamide in 
place of the ethyl N a -t-butoxycarbonyl-L-lysinate, to give N a -[N-ben2yloxycarbonyl-3-(1«naphthyl)-L-alanyl- 
L4iistidyl-statyi]-L-lysinamide. This was then treated as described in Examples 2(c) and 2(d), but using a 
mixture of dicyclohexylcarbodiimide and N-hydraxy-5-norbornene-2,3-dicarboximide as the condensation 
agent, to give the title compound as an amorphous powder. 

Elemental Analysis: 

Calculated for C M H S1 N 9 0*.3HCUH,0: 

C, 50.73%; H. 6.77%; N, 13.65%. 
Found: C, 50.48%; H, 6.21%; N, 13.38%. 



EXAMPLE 19 

N^N^Butoxvcarbonvl^ri-naphthvlVL-al anvl-N-methvl-L-leucvl-statvll-L-lYsinnl hydrochloride 
sesouihvdrate 

The procedure described in Examples 2(a) and 2(b) was repeated, except that, in Example 2(a), the N-t- 
butoxycarbonyl-L-leucine was replaced by N -t-butoxycarbonyl-N-methyl-L-leucine and that, in Example 2- 
(b), the N-ben2yloxycarbonyl-3-(1-naphthyl)-L-alanine was replaced by N-7-butoxycarbonyl-3-(1-naphthyl)-L- 
alanine, to give methyl N<-butoxycarbonyl-3^1-naphthyl)-L-al^^ This was then 

treated as described in Examples 2(e), 2(f) and 2(g), to give the title compound, melting at 1 18-120°C. 

Elemental Analysis: 

Calculated for C^H„N 5 O y .HCL1 .5H 2 0: 

C, 60.25%; H, 8.69%; N, 9.01%; CI, 4.56%. 
Found: C. 60.41%; H, 8.72%; N, 8.92%; CI, 4.56%. 



EXAMPLE 20 

N g ^N-Nicotinovl-3-(1^aph^ trihvdroch- 
lorida dihvdrate ~ 

N-t-butoxycarbony l-3-(1 -naphthyl)-L-alanyl-3-(4.thia2olyl)-DL-alanine hydrazide and methyl (2R,3S)-nor- 
statinate were reacted together and treated as described in the first and second steps of Example 4(a), to 
give methyl N-t-butoxycarbonyl-3Kl-naphthyl)-^ The t-butox- 

ycarbonyl group was removed by treatment with a solution of hydrogen chloride in dioxane, and then the 
product was reacted with nicotinic acid, following the procedure of Example 2(d), to give methyl N- 
nicotinoyl-3-(1-naphthyl)-L-a!an^^^ This was then reacted with hydrazine, 

as described in the final step of Example 4(a), and the product was then treated as described in Example 4^ 
(b). but replacing the ethyl N a -t-butoxycarbonyi-L-lysinate by NM-butoxycarbonyl-L-lysinamide, to give the 
title compound, melting at 92-96°C. " 

Elemental Analysis: 

Calculated for C OT H«N t 0 6 S.3HCl.2H 2 0: 

C, 51.26%; H, 6.23%; N, 12.59%; S, 3.60%; 
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CI, 11.95%. 

Found: C. 51.11%; H, 6.21%; N, 12.25%; S, 3.96%; 
Ci. 12.20%. 



5 



EXAMPLE 21 



Ethyl N € -rN-benzvloxvcarbonvl-3-n-naDhtM 

io The title compound, melting at 152-154°C ( was prepared from N-ben2yloxycarbonyl-3-(1-naphthyl)-L- 
alanyl-L-histidine hydrazide and ethyl N e -statyl-N a -t-butoxycarbonyl-L-lysinate by the procedure described 
in the first and second steps of Example 4(a). 

T5 EXAMPLE 22 

N g -rN-r2W2-Methoxvethoxvtethox^ hydrochloride 

The title compound, melting at 122-128°C, was prepared by: reacting N-[2-(2-methoxyethoxy)- 
20 ethoxycarbonyl>3-(1-naphthyl)-L-alanine and benzyl L-leucinate by the procedure described in Example 2- 
(f); removing the benzyl group by the procedure described in Example 2(g); reacting the product with 
N a -statyl-N e -ben2yloxycarbonyl-L-lysinoi, following the procedure described in Example 2(f); and finally 
removing the benzyloxycarbonyl group by the procedure described in Example 2(g). 



EXAMPLE 23 

Methyl N € -rN^5-amino-2-nitrobenzovlV3-n -naohthvn-L-alanvl-L4iistidvUstawn-LMvsinate trihvdrochloride 

The title compound, melting at 175-180°C t was prepared from methyl tiM3-(1-naphthyl)-L-alanyl-L- 
histidyl-statyl]-N a -t-butoxycarbonyl-L-iysinate and 2-nitro-5-aminobenzoic acid by the procedure described 
in Example 2(d), followed by treatment with a solution of hydrogen chloride in dioxane to remove the t- 
butoxycarbonyl group. 



EXAMPLE 24 

NMN-(5-Amino-2-nitrobergovlV3-(1-naDhmvlWL-alanvl-L-histidvl>s tatvn-L"lvsine trihvdrochloride 

Following the procedure described in Example 2(e). methyl N e -[ y,-(5-amino-2-nitrobenzoyl)-3-(1" 
naphthyl)-L-alanyi-L-histidyi-statyl]-L-lysinate trihydrochloride (prepared as described in Example 23) was 
hydrolyzed, to give the title compound, melting at 180-1 85° C. 



45 EXAMPLE 25 

N g 4N-(Morpholinoac9tvl-3-n -naphth vlt-L-alanvl-L-leucvl-statvlT-L-l vsinol dihvdrochloride hydrate 

The procedure described in Examples 2(d), 2(e), 2(f) and 2(g) was repeated, but replacing the nicotinic 
so acid in Example 2(d) by morpholinoacetic acid, to give the title compound, melting at 100-105°C. 

Elemental analysis: 

Calculated for C^H^Ot^HCI.^O: 

C, 5727%; H, 8.13%; N, 10.28%; CI, 8.67%. 
55 Found: C. 57.63%; H, 8.06%: N, 9.59%; CI. 9.00%. 



25 
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EXAMPLE 26 

N a rN-(Moroholinoacetviy3-(1-napthvlVL-aian^ sesouihydrochloride 
sesauihvdrate 

The procedure described in Examples 2(d), 2(e), 2(f) and 2(g) was repeated, except that the starting 
materials in Example 2(d) were methyl 3-(1-naphthyl)-L -alanyl-L-giutaminyl-statinate and morpholinoacetic 
acid and that the N € -benzyloxycarbonyl-L -lysinol employed in Example 2(f) was replaced by N € - 
benzyloxycarbonyl-L-lysinamide, to give the title compound, melting at 86-88°C. 

Elemental analysis: 

Calculated for C^HsXOe.UHCLHH^O: 

C f 54.55%; H, 7.53%; N, 13.39%; CI, 6.36%. 
Found: C, 54.45%, H. 7.73%; N, 13.15%; CI. 6.07%. 



EXAMPLE 27 

' N g -fN'(MorDholinoacetvn-3-(1-naohthvl>*L-alanvl-L-olutaminvl-statvn-L-lvsinol tetrahvdrochloride 

The procedure described in Examples 2(d) t 2(e), 2(f) and 2(g) was repeated, except that the starting 
materials employed in Example 2(d) were methyl 3-(1-naphthyl)-L-aianyl-L-glutaminyl-statinate and mor- 
pholinoacetic acid, to give the title compound, melting at 123-126°C. 

Elemental analysis: 

Calculated for C*H M N,0 B .4HCI: 

C, 51.41%; H,7.15%; N, 11.04%; CI, 15.97%. 

Found: C, 51.70%; H, 7.45%; N, 10.81%; CI, 1622%. 



EXAMPLE 28 

N 6 -fN-r(R S^Bisf1-naDhthvlmethvUacetvn-L-isoleucvl-statvlVL-lvsine 1.3 trifluoroacetate hydrate 

The procedure described in Examples 5(a) and 5(b) was repeated, except that the starting materials in 
Example 5(a) were bis(1-naphthylmethyl)acetic acid and benzyl L-isoleucinate. The resulting N-{bis(1- 
naphthylmethyl)acetyl]-L-isoleucinate was then reacted .with t-butyl N*-statyl-N a -t-butoxycarbonyl-LHysinate, 
following the procedure described in Example 5(a), and .then the product was treated with trifluoroacetic 
acid to remove the t-butyl and t-butoxycarbonyl groups and yield the title compound, melting at 68-69°C. 

Elemental analysis: 

Calculated for C«HsbN«O s .1 .3 CF 3 CO»H.H,0: 

C, 61.83%; H. 8.83%; N, 6.19%; F, 8.19%. 
Found: C, 61.64%; H, 7.05%; N, 6.18%; F, 8.36%. 



EXAMPLE 29 

N q -fN'f(R SVBis(1"naohthvlmethvnacetvl1-L-isoleucvl-statvlVL-lvsine sesauitrifluoroacetate hemihvdrate 

The title compound, melting at 142-144°C, was prepared from ^-[^^(l-naphthylmethylJacetyiJ-L- 
isoleucine and t-butyl N a -statyl-N e -t-butoxycarbonyl-L-lysinate by the procedure described in Example 5(a), 
and then the product was treated with trifluoroacetic acid in the presence of anisole to remove the t- 
butoxycarbonyl and t-butyl groups. 

Elemental analysis: 
Calculated for 
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C„H 55 N t CU £CF 3 C0 2 H.iH 2 0: 
C, 61.42%; H, 6.64%; N, 6.10%; F t 9.30%. 
Found: C, 61.45%; H. 6.70%; N, 6.08%; F, 9.25%. 

5 

EXAMPLE 30 

N c -rN-(Morpholinoacetvn-3-n-naDh^ trihvdrochloride trv 

hydrate 

70 

Methyl 3-(1-naphthyl)-L-alanyl-3-(4-thiazo!yl)-DL-a!anyl-statinate and morpholinoacetic acid were reacted 
together by the procedure described in Example 2(d). The product was then reacted with hydrazine by the 
procedure described in the third step of Example 4(a), and the resulting hydrazide was then treated as 
described in Example 4(b), but replacing the ethyl N a -t-butoxycarbonyi-L-lysinate by N a -t-butoxycarbonyl-i- 
75 -lysinol, to give the title compound, melting at 92-96°C. 

Elemental analysis: 

Calculated for C TO H„N,0«S.3HCl.3H J 0: 

C, 49.75%; H, 7.03%; N, 10,69%; S. 3.49%; 
20 Ci, 11.59%. 

Found: C, 49.20%; H, 6.85%; N, 10.52%; S, 3.15%; 

CI, 11.76%. 



25 EXAMPLE 31 

Ntt- < fN-rBisf1-naDhthvlmethvnacetvn-L-leucvl*statvn-L-lvsine trifluoroacetate 

The title compound, melting at 130-135°C, was prepared from N-[bis(1-naphthylmethyl)acetylH_-leucine 
30 and t-butyl N a -statyl-N € -t-butoxycarbonyl-L-lysinate by the procedure described in Example 5(c), and then 
the product was treated with trifluoroacetic acid to remove the t-butoxycarbonyl and t-butyl groups. 



EXAMPLE 32 

35 

N^-IN-rBisd-naohthvlmethvhacetvn-L-leucvl-statvlVL-lvsine trifluoroacetate 

The title compound, melting at 125-1 30° C, was prepared from N-tbis(1-naphthylmethyl)acetylI-L-leucine 
and t-butyl N e -statyl-N a -t-butoxycarbonyl-L-lysinate by the procedure described in Example 5(c), and then 
40 the product was treated with trifluoroacetic acid to remove the t-butoxycarbonyl and t-butyl groups. 



EXAMPLE 33 

45 N-f2-(2-Aminoemvlamino)ethvl1-fN^is(1-naohthvlmethvnacetvn-L-histidvl-statin>amide diacetate 

The title compound, melting at 129-132°C, was prepared from N-[bis(1-naphthylmettiyl)acetyl]-L 
-histidyl-statine hydrazide and diethylene triamine by the procedure described in the first and second steps 
of Example 4(a). 

50 

Elemental analysis: 

Calculated for C«Hs,N 7 0*.2CH 3 COOH: 

C, 65.77%; H, 7.32%; N, 11.67%. 
Found: C, 65.35%; H. 6.84%; N, 11.37%. 
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EXAMPLE 34 

N 6 -/"N^2^1-NaDhthvlmethvi>-6-DhenvlhexanovlR-leucvl-$tatvlVL-lvsir>e hemihvdrate 

N-Benzyloxycarbonyl-L -leucine and t-butyi N e -statyl'N a -t-butoxycarbonyl-L-lysinate were reacted to- 
gether and treated by the procedures described in Examples 2(f) and 2(g). The product was then reacted 
with 2-(1-naphthylmethyl)-6-phenyihexanoic acid, following the procedure described in Example 2(d). and 
then the resulting product was treated with hydrogen fluoride to remove the t-butoxy carbon y I and t-butyl 
groups, and give the title compound, melting at 150-160°C. 

Elemental analysis: 
Calculated for C„H H N«O fi .£H 2 0: 

C, 70.17%; H t 8.63%; N, 7.61%. 
Found: C. 70.19%; H f 8.54%; N, 7.58%. 



EXAMPLE 35 

N tt -rN-Nicotinovl-3-M -na ohthvl VL-alanvl-L-leucvl-statvll-L-lvsinamide dihvdrochloride sesauihvdrate 

The title compound, melting at 138-141 °C, was prepared from N a -t-butoxycarbonyl-N e -benzyloxy 
carbonyl-L-lysinamide and H-nicotinoyl-3-(1-naphthyl)-L-aIanyl-L-leucyl-statine by the procedure described 
in Examples 2(b) and 2(c). 

Elemental analysis: 

Calculated for C„H S5 N,0«.2HCI. 1.5H a O: 

C, 57.28%; H, 7.39%; N, 11.99%; Cl f 8.67%. 
Found: C. 57.57%; H, 7.29%; N, 11.43%; CI, 8.73%. 



EXAMPLE 36 

N^rN"Nicotinovh3-M-naohthvn-L-alanvl-L*leucvl-statvl1-L-lvsinol dihvdrochloride dihvdrate 

The title compound, melting at 93-95 °C. was prepared from N £ -[3-(1-naphthyl)-L-alanyl-L-leucyl-statyih 
N a -t-butoxycarbonyl-L-iysinol and nicotinic acid by the procedure described in Example 2(d), followed by 
treatment with a solution of hydrogen chloride in dioxane to remove the t-butoxycarbonyl group. 

Elemental analysis: 

Calculated for C^H W N«0,.2HCL2H,0: 

C, 57.58%; H t 7.68%; N, 10.33%; CI. 8.71%. 
Found: C, 57.73%: H, 7.56%; N. 10.04%, CI, 8.99%. 



EXAMPLE 37 

N-(m-AminomethvlbenzvlHN-nicotinovl-3-n-naohthvn-L-alanvl-L-leucvl-statin1amide dihvdrochloride 

N-Nicotinoyl-3-(l-naphthyl)-L-alanyl-L-leucyl-statine and mono-t-butoxycarbonyl-m-xylylene diamine 
(which was prepared from m-xylylene diamine and di-t-butyl carbonate) were reacted together by the 
procedure described in Example 2(f), and then the product was treated with a solution of hydrogen chloride 
in dioxane to remove the t-butoxycarbonyl group and give the title compound, melting at 144-148°C. 
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EXAMPLE 38 

N € -fN-Ben2vloxvcarbonvl-3-(1-naphthvl)-L-aianvl-L-isoleucv)-statvlVL-lvsine 1 .2 trifluoroacstate hydrate 

s The title compound, melting at 180-1 83 °C, was prepared by: 

(a) reacting N-ben2yloxycarbonyl-3-(1-naphthyl)-L-alanine and benzyl isoleucinate as described in 
Examples 2(f) and 2(c); 

(b) reacting the product of step (a) with t-butyl ^-statyl-N^-t-butoxycarbonyl-L-lysinate by the 
procedure described in Example 2(f); and 

ro (c) treating the product of step (b) with trifluoroacetic acid in the presence of anisole to remove the t- 

butoxycarbonyl and t-butoxy groups. Elemental analysis: 
Calculated for C4,H*N s O., 1.2CF 3 C0 2 H.H 2 0: 
C. 57.74%; H, 6.72%; N, 7.76%; F, 7.58%. 
Found: C, 57.56%; H. 6.76%; N t 7.78%; F, 7.80%. 



EXAMPLE 39 

N*-rN-Nicotinovl-3-n -naohthvl VL-alan vl-3-(4-thiazol vlVDL-alanvl-statvlVL-lvsinol trihvdrochloride trihvdrate 

20 

(a) The procedure described in the first and second steps of Example 4(a) was repeated, except that 
the hydrazide used as starting material was the hydrazide of N -t-butoxycarbonyl-3-(1-naphthyl)-L-alanyl-3- 
(4-thiazolviypL-alanine. The product was then treated with a solution of hydrogen chloride in dioxane to 
remove the t-butoxycarbonyl group and give methyl 3K1-naphthyl)-L-alanyl«3-(4-thiazoiyl)-DL-aianyl- 

25 statin ate. 

(b) The compound prepared as in step (a) above was then reacted with nicotinic acid by the 
procedure described in Example 2(d): the product was treated with hydrazine as in the third step of 
Example 4(a): and the resulting hydrazide was reacted with N a -t-butoxycarbonyl-L -lysinoi by the procedure 
described in Example 4(b), to give the title compound, melting at 94-98° C. 

30 Elemental analysis: 

Calculated for (^,^,0^.3^1.3^0: 

C, 51.51%; H, 6.65%; N. 10.78%; S. 3.53%; 

CI, 11.70%. 

Found: C, 50 89%; H, 6.94%; N, 10.58%; S, 3.20%; 
35 CI, 11.30%. 



EXAMPLE 40 

40 N € -fN-oicolinovl-3»{1 -naohthvlVL-alanvK-leucvl-statvlH_-lvsinol di hydrochloride tetrahvdrate 

Methyl N4)enzyloxycarbonyl-3-(1-naphthyl)-L-alanyl-L-leucyl-statinate [prepared as described in Exam- 
pie 2(b) above] was treated as described in Example 2(e) to convert the carboxy terminal end to the free 
carboxylic acid. This was then reacted with N a -t-butoxycarbonyl-L-lysinol by the procedure described in 
46 Example 2(f), the benzyloxycarbonyl group was removed by the procedure described in Example 2(g), and 
then the product was reacted with 2-pyridinecarboxylic acid following the procedure described in Example 
2(0- The product was then treated with a solution of hydrogen chloride in dioxane to remove the t- 
butoxycarbonyl group and give the title compound, melting at 88-90°C. 

so Elemental analysis: 

Calculated for CmH^Os^HCI^O: 

C, 54.99%; H. 8.06%; N, 9.86%; CI, 8.32%. 
Found: C, 54.70%; H, 7.81%; N, 9.64%; Ci, 8.60%. 
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EXAMPLE 41 

N 6 4N-isonicotinovl-3-(1-naDhthvh-L-alanvl-L-leucvl-statvlVL-lvsinol di hydrochloride dihvdrate 

The title compound, melting at 90-92°C f was prepared from N 6 -[3-(1-naphthyl)-L-aianyt-L-leucyl-statylI- 
N a -t-butoxycarfaonyl-L-lysinoi and isonicotinic acid by the procedure described in Example 2(f), followed by 
treatment with a solution of hydrogen chloride In dioxane to remove the t-butoxycarbonyl group. 

Elemental analysis: 

Calculated for CwHs6N6O6.2HCI.2H2O: 

C, 57.56%; H, 7.68%; N, 10.33%; CI, 8.71%. 
Found: C, 57.40%; H, 7.54%; N ( 10.16%; CI, 9.01%. 



EXAMPLE 42 

q-f N-rBisn-naDhthvlme thvl)acetvl1-L-leucvt-statviaminoWaminoDimelic acid hydrochloride hydrate 

The procedure described in Example 5(e) was repeated, except that the N e -benzyioxycarbonyl-L- 
iysinamide was replaced by oc t e-dimethyl a-amino-e-t-butoxycarbonylaminopimelate, and then the product 
was treated, in turn, with sodium hydroxide and with a solution of hydrogen chloride in dioxane, to give the 
title compound, melting at 14f>150°C. 

Elemental analysis: 

Calculated for C4 5 HsaN 4 O f .HCI.H 2 0: 

C, 64.54%; H, 7.34%; N, 6.69%. 
Found: C, 64.28%; H, 7.29%; N, 6.46%. 



EXAMPLE 43 

N^N-fBis n-naohthvlmethvnacetvlVL-leucvl-statvll-L-lvsinol hydrochloride 

The procedure described in Examples 2(f) and 2(g) was repeated, except that the statine derivative 
used as starting material in Example 2(f) was replaced by N-[bis(1-naphthylmethyi)acetylhL-leucy»-statine - 
[prepared as decribed in Example 5(d)] to give the title compound, melting at 105-1 10 °C. 

Elemental analysis: 
Calculated for C„H M N 4 0 5 .HCI: 

C, 69.40%; H, 8.08%; N, 7.36%; 

CI. 4.66%. 
Found: C, 69.41%; H t 8.24%; N, 7.24%; 

CI, 4.02%. 



EXAMPLE 44 

N g -rN-Nicoti novl-3-n-naohthvl)-L-a^ 

The title compound, melting at 125-1 30° C f was prepared by removing the benzyloxycarbonyl group 
from N a -(N6-benzyloxycarbony^statyl)-NM-b by the procedure described in 

Example 2(c) and then reacting the resulting product with N-nicotinoyl-3-(1-naphthyl)-L-alanyl-N-methyl-L- 
histidine hydrazide by the procedure described in Example 4(b). 
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EXAMPLE 45 

NMN-Nicotinovl-3-n-naph^ dihvdrochloride 

The title compound, melting at 185-190°C, was prepared by treating N a -[N-nicotinoyl-3-(1-naph 
alanyl-N-methyl-L-histidyl-statyl]^^ (prepared as described in Example 44) 

with a solution of hydrogen chloride in dioxane to remove the t-butoxycarbonyl group. 



EXAMPLE 46 

NMN-Nicotinovl*3-n<iaphthvn-L-alanvl-N-methvl*3-f4-thia20lvn>DL'alanvl-statvn-N a -benzvloxv carbonvt-L- 
Ivsinamide 

The title compound, melting at 110-114°C, was prepared by reacting NH3-(1-naphthyl)-L-alanyl- 
£4-methyi-3^4-thiazolyl)-DL-alanyl and nicotinic add by the pro- 

cedure described in Example 2(d). 

EXAMPLE 47 

N € -rN-Nicotinovl-3-n-naohthvh-L^ trihvdroch- 
loride 

The title compound, melting at 166-170°C f was prepared from N e -[N -nicotinoyh3-(l<iaphthyl)-L-aianyl- 
^-methvl-3-(4-thiazolviyDL-alanvl^tvn-_N^ (prepared as described in Ex- 
ample 46) by catalytic hydrogenation using palladium black as the catalyst, followed by treatment with 
hydrochloric acid. 

EXAMPLE 48 

N g -(f3S.4S)^rN-Nicotinovl-3-n-naph^ 
hvdroxvpentanovlVL-lvsinamide 

(a) £H-Butoxycarbonyl-3^1^aphthyl)^ hydraeide and methyl - 
(3S,4S)-4-amino-5-cyclohexyl-3-hydroxypentanoate can be reacted as described in the first and second 
steps of Example 4(a) and the product treated with a solution of hydrogen chloride in dioxane to remove the 
t-butoxycarbonyl group and give methyl (3£L4S)-4^3-(1-naphthyl)-^^ 

cyclohexyl-3-hydroxy pentanoate. 

(b) The title compound can be prepared by reacting the compound prepared as described in step 
(a) above with nicotinic acid by the procedure described in Example 2(d), treating the product with 
hydrazine as described in the third step of Example 4(a) and then reacting the product with N e -t- 
butoxycarbonyl-L-lysinamide by the procedure described in Example 4(b). 



EXAMPLE 49 

N g -lf3S.4SV4-rN-Nicotinovl-3-n-naoh^ 
hvdroxvpentanovlVL-lvsinamide 

(a) Reaction of N-t-butoxycarbonyl-3-(1^aphthyl)-L-alanyi-3-(4-thia20lyi)-^-alanine hydrazide with 
methyl (3S,4§)-4-amino-5-cyclohexyl-3-hydroxypentanoate by the procedure described in the first and 
second steps of Example 4(a), followed by treatment with hydrogen chloride in dioxane and reaction with 
nicotinic acid by the procedure described in Example 2(d) can give methyl (3S ) 4S>4-[N-nicotinoyl-3-(1- 
naphthyl)-L-aianyl-3-(4-thiazolylH^ 
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(b) Reaction of the compound prepared as described in step (a) above with hydrazine as described in 
the third step of Example 4<a), followed by treatment as described in Example 4(b) but replacing the ethyl N 
M-butoxycarbonyi-L-lysinate by N a -t-butoxycarbonyl-L-lysinamide can give the title compound. 

EXAMPLE 50 

N e -f(3S4S ^N-Nicotinovi-3-n^ 
hydroxypentanovlVL-lvsinol 

The title compound can be prepared by the procedure described in Example 48, but replacing the N e -t- 
butoxycarbonyl-L-lysinamide by N a -t-butoxycaifconyl-L-lysinol. 



75 EXAMPLE 51 

N € -f(3S.4SM-(N-Nicxjtinovl-3-rt^ 
Ivsinamide 

20 The title compound can be prepared by following the procedure described in Example 49 but replacing 
the N't-butoxycarbonyl»3-(1-naphthyl)-L-alanyi-3-(4-thiazolvl)-DL-alanine hydrazide by N-t-butoxycarbonyl-3- 
(1 -naphthyO-L^-alanyl-i-histidine hydrazide. 



25 EXAMPLE 52 

N € -rt3S.4SM-rN- Nicotinovl-3-^ 
hydroxy pentanovlVL-lvsinamide 

3Q The title compound can be prepared by following the procedure described in Example 49, but using 
N-t-butoxycarbony!-3-(1-naptt hydrazide as the hydrazide. 



EXAMPLE 53 

35 

N e -ff3S.4SM-rN- Nicotinovl-3-n -naphtha 
hvdroxvoentanovlVL-lvsinamide 

The title compound can be prepared by following the procedure described in Example 49, but using 
40 N-t-butoxycarbonyl-3-(1-naphthyl)-L^iany^ hydrazide as the hydrazide. 



EXAMPLE 54 

*s. teS.4S)-N-(m-AminomethvlbenzviM^ 
cvclohexvl-3-hvdroxvpentanamide 

The title compound can be prepared by hydrolyzing methyl (3S,4S)-4-[N-nicotinoyl-3-(1-naprrthyl)-L 5 - 
alanyl-3-(4-thiazolyl)-DL -alanylamino]-5-cyclohexyl-3-hydroxypentanoate [prepared as described in Exam- 
50 pie 49(a)] to give (3S,4S)-4-[N ^icotinoyl-3-(1-naphthyl)-L-alanyl-3^4-miazolyihDL-alaylaminoh5-cyclohexyl- 
3-hydroxypentanoic acid, reacting this with mono-t-butoxycarbonyl-m-xylylene diamine by the procedure 
described in Example 2(f), and then treating the product with hydrogen chloride in dioxane to remove the t- 
butoxycarbonyl group. 
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PREPARATION 1 

N g -t-ButoxvcarbQnvl-N e »benzvloxvcarbonvl'L-lvstnol 

9.0 g (0.24 mmole) of sodium borohydride were added to a solution of 10.0 g (0.24 mmole) of lithium 
chloride dissolved in 340 ml of a 3:2 by volume mixture of ethanol and tetrahydrofuran, and the mixture was 
stirred for 30 minutes at room temperature. A solution of 31. 6 g (0.08 mmole) of methyl N a -t- 
butoxycarbonyl-N e -benEyloxycarbonyl-L-lysinate dissolved in 160 ml of a 3:2 by volume mixture of ethanol 
and tetrahydrofuran was added, and the resulting mixture was stirred at room temperature for one day. 20 
ml of acetone were added to the mixture, which was then stirred for 10 minutes, after which it was 
concentrated by evaporation under reduced pressure. The residue was dissolved in water and then 
extracted with benzene. The benzene extracts were washed once with a saturated aqueous solution of 
sodium chloride, dried over anhydrous sodium sulphate and concentrated by evaporation under reduced 
pressure. The residue was recrystallized from a mixture of ethyl acetate and hexane to give 11.0 g of the 
title compound as white needles, melting at 65-67°C. 

[af -11.0^(a=0 ; 3rmethanoi)r — — \ 



PREPARATION g V 

Diethyl (1 -naDhthvl>methvK3-Dvridvhmethvlmalonate ^ y 

A^lutiomcrf~9.0_gJ30j]^ in 10 ml of dimethylformamide 

was added dropwise, whilst ice-cooling, to a solution of sodium ethoxide [which was prepared by dissolving 
0.69 g (30 mmole) of sodium in 20 mi of ethanol and then evaporating the solution to dryness] in 20 ml of 
dimethylformamide. The reaction mixture was stirred for minutes at the same temperature, and then at 
room temperature for 1 hour. 3-Picolyl chloride was prepared by adding 4.92 g (30 mmole) of picolyl 
chloride hydrochloride to a cooled solution of sodium ethoxide prepared from 0.69 g of metallic sodium and 
20 ml of anhydrous ethanol, stirring the resulting mixture at room temperature for 30 minutes and then 
evaporating it to dryness under reduced pressure. A solution of the whole of this 3-picoiyi chloride dissolved 
in 20 ml of dimethylformamide was then added to the reaction mixture. The mixture was then stirred for 1 
hour whilst ice-cooling, and then for 8 hours at 50-60°C. The reaction mixture was freed from dimethylfor- 
mamide by distilling it off under reduced pressure, and 100 ml of water was added to the residue, which 
was then extracted with ethyl acetate. The organic extracts were washed with water, dried over anhydrous 
magnesium sulphate and concentrated by evaporation under reduced pressure. The residue was purified by 
column chromatography through silica gel (eluted with a 3:1 by volume mixture of hexane and ethyl 
acetate). Concentration of the fractions containing the desired compound gave 5.9 g (50.2%) of the title 
compound, as an oil. 

Elemental analysis: 
Calculated for C»H»NO*: 

C, 73.64%; H, 6.44%; N, 3.58%. 
Found: C, 73.65%; H. 6.46%; N, 3,57%. 



PREPARATION 3 

2fRSH1 -Naohthvhmethvl-3^3-ovridvnprooionic add 

5.9 g (15 mmole) of diethyl fcnaphthyi)^^ as described in 

preparation 2) were added to a solution of 5.9 g (89 mmole) of 85% potassium Tnydroxide in a mixture of 40 
ml of water and 40 ml of butanol and the mixture was heated under reflux for 7 hours. The mixture was then 
freed from butanol by evaporation under reduced pressure, after which it was acidified with concentrated . 
aqueous hydrochloric acid and then adjusted to a pH value of 6-7 by the addition of a 2N aqueous sodium 
hydroxide solution. The resulting precipitate was removed by filtration and purified by column chromatog- 
raphy through silica gel (eluted with a 9:1 by volume mixture of chloroform and methanol). Concentration of 
the fractions containing the desired compound by evaporation under reduced pressure gave 2.04 g - 
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(46.7%) of the title compound, melting at 157-158°C. 

Elemental analysis: 
Calculated for C 10 H, 7 N0 a : 
5 C. 78.33%; H, 5.88%; N, 4.81%. 

Found: C, 78.33%; H t 6.02%; N, 4.72%. 



PREPARATION 4 

TO 

N-3-phenvlDrooionvl-(SW->-4'benzvl-2-oxazolidinone 

In an atmosphere of nitrogen, a solution of 77 mmole of butyllithium in hexane was added dropwise to a 
solution of 12.41 g (70 mmole) of (S)-(-)-4-benzyl-2-oxa2oiidinone in 200 ml of anhydrous tetrahydrofuran at 

75 -78°C, and then the mixture was stirred for 30 minutes. A solution of 13.0 g (77 mmole) of 3- 
phenylpropionyl chloride in 100 ml of anhydrous tetrahydrofuran was slowly added dropwise to the mixture 
at the same temperature, and the mixture was stirred for 1 hour. At the end of this time, the mixture was 
mixed with a saturated aqueous solution of sodium chloride and extracted with ethyl acetate. The organic 
extracts were dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced 

20 pressure. The residue was purified by column chromatography through silica gel (eluted with a 1:4 by 
volume mixture of ethyl acetate and hexane) and recrystallized from a mixture of ethyl acetate and hexane, 
to give 16.9 g (78%) of the title compound as white crystals, melting at 92-95°C. 

Elemental analysis: 
25 Calculated for C^FLNOi: 

C, 73.77%; H t 6.19%; N, 4.53%. 
Found: C, 73.57%; H, 6.28%; N, 4.41%. 

Mass spectrum, m/e: 309 (M*). 

30 

PREPARATIONS 

(2R>-N^3-Benzvlo xvcaittonvl-2-benzvl-lK}xoproovlHS^f-V4-benzvl-2-oxazolidinone 

35 

In an atmosphere of nitrogen, 2.91 ml (20.8 mmole) of diisopropylamine and 13.40 ml of a solution of 
butyllithium in hexane were added to 50 ml of anhydrous tetrahydrofuran, and the mixture was stirred for 30 
minutes. A solution of 5.35 g (17.3 mmole) of N-(3-phenylpropionyl)-j(SH-)-4-benzyl-2-oxa2oiidinone - 
(prepared as described in preparation 4) in 20 ml of anhydrous tetrahydrofuran was added to the mixture, 

40 which was then stirred for 1 hour at the same temperature. At the end of this time, a solution of 5.74 ml - 
(36.2 mmole) of benzyl bromoacetate dissolved In 10 ml of anhydrous tetrahydrofuran was added dropwise 
to the mixture, and stirring was continued for 3 hours. At the end of this time, a saturated aqueous solution 
of sodium chloride was added to the reaction mixture, which was then extracted with ethyl acetate. The 
organic extracts were dried over anhydrous magnesium sulphate, and the solvent was evaporated off under 

45 reduced pressure. The residue was purified by medium pressure column chromatography through silica gel 
(eluted with a 1:5 by volume mixture of ethyl acetate and hexane), to afford 5.47 g (69%) of the title 
compound as a colourless oil. 

Mass spectrum, m/e: 457 (M + ). 

50 



55 
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PREPARATION 6 

(2RVN-r2-Ben2vl-1.4-dioxQ^-morDholinobutvll'(S)-M-4-ben2vl-2-oxa20lidinone 

5 5.10 g (11.1 mmole) of (2R)-N -[3-benzyltoxycarbonyl-2-benzyM-oxopropyl]-(S)-(-)-4-benzyl-2-ox- 
azolidinone (prepared as described in preparation 5) were dissolved in 100 ml of ethanol, and the solution 
was stirred for 3 hours at room temperature in an atmosphere of hydrogen and in the presence of 500 mg 
of 10% w/w palladium-on-carbon. At the end of this time, the catalyst was filtered off and the filtrate was 
concentrated by evaporation under reduced pressure. The residue was dissolved in 50 ml of 

ro tetrahydrofuran, and then 1.16 ml (13.3 mmole) of morpholine, 2.02 ml (13.3 mmole) of diethyl 
cyanophosphonate and 1.86 ml (13.3 mmole) of triethylamine were added, in that order, to the resulting 
solution, under a nitrogen atmosphere and whilst ice-cooling f and the mixture was stirred for a further 2 
hours. At the end of this time, the solvent was stripped from the reaction mixture by evaporation under 
reduced pressure. The residue was purified by medium pressure column chromatography through silica gel 

rs (eluted with a 1:1 by volume mixture of ethyl acetate and hexane), to afford 3.90 g (80%) of the title 
compound as white crystals, melting at 56-59 °C 

Elemental analysis: 
Calculated for CsHaNzOs*. 
20 C, 68.79%; H, 6.47%; N, 6.42%. 

Found: C, 68.59%; H, 6.75%; N, 6.50%. 

Mass spectrum, m/e: 436 (M*). 

25 

PREPARATION 7 

(2Ry2-Benzvl-4-morpholino-4-oxobutvric acid 

30 3.70 g (8.5 mmole) of (2R)-N-(2-benzyl-1,4-dioxo^-morpholinobutylh(§)-(-H-benzyl-2-oxazolidinone • 
(prepared as described in preparation 6) were dissolved in a mixture of 80 ml of tetrahydrofuran and 30 ml 
of water, and then 711 mg (16.9 mmole) of lithium hydroxide monohydrate were added to the mixture, 
whilst ice-cooling. The mixture was then stirred at the same temperature for 3 hours. At the end of this time, 
the reaction mixture was freed from tetrahydrofuran by distillation under reduced pressure, and a 10% w/v 

35 aqueous solution of sodium hydroxide was added to the residue. The resulting mixture was then extracted 
with methylene chloride. The aqueous layer was adjusted to a pH value of 1, whilst ice-cooling, by the 
addition of concentrated aqueous hydrochloric acid and extracted with methylene chloride. The extracts 
were combined and dried over anhydrous magnesium sulphate. The solvent was then distilled off under 
reduced pressure, to afford 1.75 g (75%) of the title compound as a white oil. 

40 

Mass spectrum, m/e: 277 (M+). 



Claims 

45 

1. Compounds of formula (I): 

I 5 

R 2 0 0 CH 7 0 R 6 0 

J II I II I li I II 7 

R 1 -CH-C-N-CH-C-NH-CH-CHHCH 2 ) m -C-MH-(CH-C-KH) n -R / (I) 

R 3 OH 
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wherein: 

m is the cypher 0 or the integer 1 ; 
n is the cypher 0 or the integer 1; 

5 R 1 represents a group of formula -A-R", 

wherein: A represents a C,-C e alkylene group; and R 8 represents an aryl group, a heterocyclic group, a C 2 - 
Cs aliphatic acyl group, a heterocyclic acyl group or an alkoxyalkoxy group in which each alkoxy part is C- 



70 a group of formula -CONR'R 10 , 

wherein R 9 and R 10 are the same or different and each represents a hydrogen atom, a C,-C» alkyl group or a 
C-C* alkyl group having at least one of substituents (a), defined below, 

or a group of formula -NHCOR", 
75 wherein R" represents a C,-C„ alkyl group, a C,-C« alkyl group having at least one of substituents (b), 
defined below, an aryi group, a heterocyclic group, a C,-C, alkoxy group, a C.-C, alkoxy group having at 
least one of substituents (c), defined below, an aralkyloxy group or an aryloxy group, 
provided that, when both m = 1 and n = 1, R' represents said group of formula -A-R 8 or said group of 
formula -CONR'R 10 ; 

20 

R 2 represents a group of formula -B-R", 

wherein B represents a C,-C w alkylene group and R n represents an aryl group or a heterocyclic group; 
R 3 represents a hydrogen atom or a Ci-C* alkyl group; 

25 

R* represents a CrC M alkyl group, a C r C« alkyl group having at least one of substituents (d), defined 
below, a C 2 -C s alkenyl group, a C*-Cs alkenyl group having at least one halogen substftuent. a C 3 -C 8 alkynyl 
group, a hydrogen atom or a Cs-C 8 cycloalkyl group; 

30 R 5 represents an isopropyl group, a C 3 -C 8 cycloalkyl group or a phenyl group; 

R 6 represents a CrO ( alkyl group; 

R 7 represents a C,-C„ alkyl group having at least one of substituents (e), defined below, or a C,-C l0 alkyl 
35 group having at least one of substituents (e) and at least one of substituents (f), defined below; 

said aryl groups and the aryl parts of said aryloxy, aralkyloxy, arylthio, aralkylthio, arylsulphinyl, arylsul- 
phonyi, aromatic carboxylic acylamino, aralkyloxycarbonylamino. aryloxycarbonyl and aralkyloxycarbonyl 
groups are C«-Cu carbocyciic aryl groups which are unsubstrtuted or have at least one of substituents (d) 
40 and/or (g) and/or (h), defined below; 

the alkyl parts of said aralkyloxy, aralkylthio, aralkyloxycarbonylamino and aralkyloxycarbonyl groups have 
from 1 to 4 carbon atoms; 

45 said heterocyclic groups have from 5 to 14 ring atoms, of which from 1 to 5 are nitrogen and/or oxygen 
and/or sulphur hetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or 
(h) and/or (i). defined below; 



so 

substituents (a^carboxy groups, C,-C* alkoxycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups 
where the alkyl part is C,-C 4 and dialkylcarbamoyl groups where each alkyl part is C.-C.; 
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substituents (b):C-C* alkoxy groups, alkoxyalkoxy groups in which each alkoxy part is C-C alkoxy, halogen 
atoms, C-C alkoxycarbonyl groups, aralkyloxycarbonyl groups, aryi groups, heterocyclic groups, C-C 
aliphatic carboxylic acyl groups, aromatic carboxylic acyl groups, heterocyclic carboxylic acyl groups and 
aryloxy groups; 

5 



substituents (c):C-C* alkoxy groups and alkoxyalkoxy groups where each alkoxy part is C-C*; 

TO 

substituents {^hydroxy groups, C-C alkoxy groups, aryloxy groups, aralkyloxy groups where the alkyl part 
is C-C, C-C aliphatic carboxylic acyloxy groups, C-C* alkylthio groups, arylthio groups, aralkylthio groups 
where the alkyl part is C-C*. C-C alkylsulphinyl groups, C-C alkylsulphonyl groups, arylsulphinyl groups, 

1$ arylsuiphonyl groups, C-C aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, 
C-C alkoxycarbonylamino groups, araikyloxycarbonyiamino groups, C-C alkoxycarbonyl groups, arylox- 
ycarbonyl groups, aralkyloxycarbonyl groups. C-C aliphatic carboxylic acyl groups, aromatic carboxylic 
acyl groups, heterocyclic carboxylic acyl groups, carbamoyl groups, alkylcarbamoyl groups where the alkyl 
part is C-C. dialkylcarbamoyl groups where each alkyl part is C-C, thiocarbamoyl groups, alkyl- 

20 (thiocarbamoyl) groups where the alkyl part is C-C*, dialkyl(thiocarbamoyl) groups where each alkyl part is 
C-C. ureido groups, aikylureido groups where the alkyl part is C-C, dialkyiureido groups where each alkyl 
part is C-C4, thioureido groups, alkyl(thioureido) groups where the alkyl part is C-C, dialkyl(thioureido) 
groups where each alkyl part is C-C*, C-C. cycloalkyl groups. C-C cycloalkenyl groups, aryl groups, 
heterocyclic groups, hailogen atoms, mono-, di-and tri-halomethyl groups, mercapto groups, amino groups, 

25 C-C alkylamino groups, diaikylamino groups where each alkyl part is C-C, carboxy groups, guanidino 
groups and guanidino groups having at least one C-C alkyl substituent; 



30 substituents fe): amino groups, protected amino groups, aminoalkylamino groups where the alkyl part is C- 
C4 and one or both amino parts may be unsubstituted or have a C-C alkyl substituent, aminoalkytaminoal- 
kylamino groups where each alkyl part is C-C and any amino part may be unsubstituted or have a C-C* 
alkyl substituent, guanidino groups, guanidino groups having at least one C-C* alkyl substituent, phenyl 
groups substituted by at least one C-C aminoalkyl substituent phenyl groups substituted by at least one 

35 substituted C-C* hydroxyalkoxy group said hydroxyalkoxy group having at least one of substituents Q), 
defined below, and sulpho groups; 



40 substituents fQ:hydroxy groups, carboxy groups, C-C alkoxycarbonyl groups, carbamoyl groups, alkylcar- 
bamoyl groups where the alkyl part is C-C* and dialkylcarbamoyl groups where each alkyl part is C-C; 



45 substituents ^hydroxy groups, C-C* alkoxy groups, halogen atoms, aryl groups. C-C cycloalkyl groups, 
C-C* alkylamino groups, diaikylamino groups where each alkyl part is C-C*. (C-C* hydroxyalkyl)amino 
groups. di(C-C* hydroxyalkyl)amino groups and heterocyclic groups; 



50 

substituents (h): C-C* alkyl groups, nttro groups, cyano groups, C-C alkenoyl groups, C-C alkenoyl 
groups having at least one of substituents (d) and C-C alkyl groups having at least one of substituents (g); 



55 

substituents {Qioxygen atoms; and 
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substituents (j}:amino groups, C,-C« alkylamino groups, dialkylamino groups where each alkyl part is C,-C 4l 
heterocyclic groups and heterocyclic-substituted C,-C 4 alkylamino groups; 

and pharmaceutically acceptable salts thereof, 
s 2. Compounds as claimed in Claim 1 . wherein: 

m is the cypher 0 or the integer 1 ; 

n is the cypher 0 or the integer 1 ; 

w 

FT represents a group of formula -A-R 9 wherein A represents a C.-C* alkylene group and R 8 represents an 
aryl group, an aromatic heterocyclic group, a C 2 -C 5 aliphatic carboxylic acyl group or a heterocyclic 
carboxylic acyl group, 

75 an alkylcarbamoyl group in which the alkyl part is C,-C* alkyl, a dialkylcarbamoyl group in which each alkyl 
part is C,-Ci alkyl, a substituted alkylcarbamoyl group in which the alkyl part is C-C4 alkyl and has at least 
one carboxy substituent, a substituted dialkylcarbamoyl group in which each alkyl part is C,-C* alkyl and in 
which at least one of said alkyl parts has at least one carboxy substituent, or a group of formula -NHCOR" 
wherein R u represents a C,-C« alkyl group, a C7-C9 aralkyl group, a CrC. alkyl group having a heterocyclic 

20 substituent, an aryl group, a heterocyclic group, a CrC« alkoxy group, an alkoxyalkoxyalkoxy group in which 
each alkoxy part is C,-C* or a C-C 9 aralkyloxy group, 

provided that, when both m = 1 and n = 1, R 1 represents said group of formula -A-R 8 or said alkylcarbamoyl, 
dialkylcarbamoyl, substituted alkylcarbamoyl or substituted dialkylcarbamoyl group, 

25 R 2 represents a group of formula -B-R 12 , in which B represents a C.-C* alkylene group and R 12 represents an 
aryl group or an aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

30 R* represents a hydrogen atom, a C,-C 6 alkyl group, a C,-C 6 alkyl group having at least one of substituents 
(k), a Ca or C* alkenyl group or a C 3 or C 4 aikynyl group; 

R 5 represents an isopropyl group, a Cs or C 6 cycloalkyl group or a phenyl group; 

35 R* represents a C,-C 6 alkyl group; 

R 7 represents a substituted C-C 6 alkyl group having at least one of substituents (m) or a substituted Ca-Cs 
alkyl group having at least one of substituents (m) and at least one of substituents (f), defined in Claim 1; 

40 said heterocyclic groups have 5 or 6 ring atoms, of which from 1 to 3 are nitrogen and/or oxygen and/or 
sulphur hetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) 
and/or (i). defined in Claim 1; 



45 

substituents {k}: hydroxy groups, C,-C< alkoxy groups, C1-C4 alkylthio groups, C,-C, aliphatic carboxylic 
acylamino groups, C 2 -C 7 alkoxycarbonylamino groups, C.-C I0 aralkyloxycarbonylamino groups, C a -C atkox- 
ycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups in which the alkyl part is C,-C« alkyl, 
dialkylcarbamoyl groups in which each alkyl part is CrC* alkyl, Ci-C* cycloalkyl groups, aryl groups, 
so aromatic heterocyclic groups, mercapto groups, amino groups, alkylamino groups in which the alkyl part is 
C,-C 4 alkyl, dialkylamino groups in which each alkyl part is C,-C« alkyl, carboxy groups, guanidino groups, 
alkylguanidino groups in which the alkyl part is CrC« and dialkylguanidino groups in which each alkyl part is 
CrC«; 

55 
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substituents (m): amino groups, protected amino groups, C-C aminoalkylamino groups, aminoalkylaminoal- 
kylamino groups in which each alky I part is C-C, 

guanidino groups, alkylguanidino groups in which the alkyl part is C-C, dialkylguanidino groups in which 
each alkyl part is C1-C4, substituted phenyl groups having at least one of substituents (n) and sulpho groups; 
5 and 



substituents (n): C-C aminoalkyl groups and di-substituted C-d alkoxy groups, in which one substituent is 
70 the hydroxy group and the other is selected from amino groups, C-C alkylamino groups, dialkylamino 
groups in which each alkyl part is C-C* and heterocyclic groups. 
3. Compounds as claimed in Claim 1, wherein: 

m is 1; 

75 

n is 0; 

FV represents a group of formula -A-R 8 in which A represents a C, or C alkylene group and R B represents a 
phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group, 

20 

an alky [carbamoyl group in which the alkyl part is C-C* alkyl, a dialky (carbamoyl group in which each alkyl 
part is C-C* alkyl, a carboxyalkylcarbamoyl group in which the alkyl part is C-C* alkyl, or a group of 
formula -NHCOR" 

in which R 11 represents a C-C* alkyl group, a C-C* alkyl group having a heterocyclic substituent, a phenyl 
25 group, a phenyl group having at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a 
nitrogen-containing heterocyclic group or a Ct-C aralkyloxy group; 

R 2 represents a group of formula -B-R u , in which B represents a C or C alkylene group, and R 12 represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

30 

R 3 represents a hydrogen atom or a methyl group; 

R* represents a C-C 6 alkyl group, a phenylalkyl group in which the alkyl part is C-C alkyl and the phenyl 
group is unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a C-C 
35 alkyl group having an aromatic heterocyclic substituent, a C or d alkenyl group or a C or C* alkynyl 
group; 

R 5 represents an isopropyl group, a C or C cycloaikyl group or a phenyl group; 

40 R' represents a substituted C,-C 6 alkyl group having at least one of substituents (o) or a substituted C-C 
alkyl group having at least one of substituents (0) and at least one of substituents (p); 

said heterocyclic groups have 5 or 6 ring atoms of which 1 or 2 are nitrogen and/or oxygen and/or sulphur 
hetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) and/or (I), 
45 defined in Claim 1 ; 



substituents (ohamino groups, protected amino groups, guanidino groups and phenyl groups having a C or 
50 C aminoalkyl substituent and 



substituents (0): hydroxy groups, carboxy groups, CrC alkoxycarbonyl groups and carbamoyl groups. 
55 4. Compounds as claimed in Claim t, wherein: 

m is 1; 
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n is 1; 

R 1 represents a group of formula -A-R a 

in which A represents a C ( or C* aikylene group and R B represents a phenyl group, a naphthyl group or a 
5 nitrogen-containing aromatic heterocyclic group, an alkyicarbamoyl group in which the alkyl part is C,-C*. a 
dialkylcarbamoyl group In which each alkyl part is C,-C, or a carboxyalkylcarbamoyl group in which the 
alkyl part is C,-C*; 

R 2 represents a group of formula -B-R' 2 , in which B represents a C, or C 2 aikylene group and R" represents 
w a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 1 represents a hydrogen atom or a methyl group; 

R* represents a C,-C 6 alkyl group, a phenylaikyl group in which the alkyl part is C,-C 6 and the phenyl part is 
75 unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a CrC« alkyl 
group having an aromatic heterocyclic substituent. a C, or C* alkenyl group or a C 3 -C 4 aikynyl group; 

R s represents an isopropyl group, a cyclopentyl group, a cyclohexyl group or a phenyl group; 
20 R a represents a C, or C, alkyl group; 

R' represents a substituted Ci-C, alkyl group having at least one of substituents (o) or a substituted C,-C« 
alkyl group having at least one of substituents (o) and at least one of substituents (p); 

25 said heterocyclic groups have 5 or 6 ring atoms, of which 1 or 2 are nitrogen and/or oxygen and/or sulphur 
hetero-atoms, said heterocyclic group being unsubstituted or having at least one of substituents (d) and/or - 
(g) and/or (h) defined in Claim 1; 



30 

substituent? {Qh amino groups, protected amino groups, guanidino groups and phenyl groups having a C, or 
C 2 aminoalkyl substituent and 

35 

substituqpt? fefchydroxy groups, carboxy groups, C 2 -C 5 alkoxycarbonyl groups and carbamoyl groups. 
5. Compounds as claimed in Claim 1, wherein: 

m and q are both 0; 

40 

R 1 represents a group of formula -A-R 8 , 

in which A represents a C. or C, aikylene group, and R B represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, an alkyicarbamoyl group in which the alkyl part is C.-C*, a 
dialkylcarbamoyl group in which each alkyl part is C-C*. a carboxyalkylcarbamoyl group in which the alkyl 
45 part is C.-C* or a group of formula -NHCOR", 

in which R" represents a C,-C« alkyl group, a C t -C 4 alkyl group having a heterocyclic substituent, a phenyl 
group a phenyl group having at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a 
nitrogen-containing heterocyclic group or a C 7 -C, aralkyloxy group; 

so R 2 represents a group of formula -B-R 12 , in which B represents a C, or C, aikylene group and represents a 
phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R* represents a hydrogen atom or a methyl group; 

55 R* represents a C,-C 6 alkyl group, a phenylaikyl group in which the alkyl part is C,-C s and the phenyl part is 
unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, C,-C t alkyl 
group having an aromatic heterocyclic substituent, a C» or C* alkenyl group or a C, or C 4 aikynyl group; 
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R s represents an isopropyl group, a cyclopentyl group, a cyclohexyi group or a phenyl group; 

R 7 represents a substituted C 2 -C B alkyl group having at least one of substituents (o) or a substituted C 2 -C 6 
alkyl group having at least one of substituents (o) and at least one of substituents (p); 

5 

said heterocyclic groups and said heterocyclic substituents have 5 or 6 ring atoms of which 1 or 2 are 
nitrogen and/or oxygen and/or sulphur hetero-atoms, and are unsubstituted or have at least one of 
substituents (d) and/or (g) and/or (h), defined in Claim 1; 



substituents (o):amino groups, protected amino groups, guanidino groups and phenyl groups having a C, or 
Cz aminoalkyl substituent; and 

15 

substituents (p):hvdroxv groups, carboxy groups, Ca-Cs alkoxycarbonyl groups and carbamoyl groups. 
6. Compounds as claimed in Claim 1, wherein: 

rn is 1; 

20 

n is 0; 

R 1 represents a group of formula -A-R" 

in which A represents a C, or C 2 alkylene group and R" represents a phenyl group, a naphthyl group or a 
25 nitrogen-containing aromatic heterocyclic group, 

an aikylcarbamoyl group in which the alkyl part is C.-C, alkyl, a dialkylcarbamoyl group in which each alkyl 
part is C,-C* alkyl or a group of formula -NHCOR", 

in which R" represents a C-C. alkyl group, a C,-C» alkyl group having a heterocyclic substituent or a 
nitrogen-containing heterocyclic group; 

30 

R a represents a group of formula -B-R ,x in which B represents a C. or C t alkylene group and R" represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

35 

R* represents a C 5 or C 4 alkyl group, a phenylalkyl group in which the alkyl part is C, or C x alkyl and the 
phenyl part is unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1 , a 
C, or d alkyl group having an aromatic heterocyclic substituent, a & or C* alkenyl group or a C or C* 
alkynyl group; 

40 

R 5 represents an isopropyl group or a cyclohexyi group; 

R 7 represents a substituted C*-C» alkyl group having at least one substituent selected from amino groups 
and protected amino groups or a substituted (VC* alkyl group having at least one substituent selected from 
45 amino groups and protected amino groups and at least one of substituents (p); and 



substituents fo):hvdroxv groups, carboxy groups, C 2 -C s alkoxycarbonyl groups and carbamoyl groups, 
so 7, Compounds as claimed in Claim t, wherein: 

m is 1; 

n is the cypher 0 or the integer 1 ; 

55 

R 1 represents a group of formula -A-R 1 , 

wherein A represents a CrC* alkylene group and R" represents an aryi group or an aromatic heterocyclic 
group having 5 or 6 ring atoms, 
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or a group of formula -NHCOR", 

wherein FT represents a C,-C 4 alky! group, a C 7 -C 9 aralkyl group, a C.-C* alkyl group having a heterocyclic 
substituent wherein the heterocyclic substituent has 5 or 6 ring atoms, an aryl group, an aromatic 
heterocyclic group having from 5 to 10 ring atoms, a C-C, alkoxy group or a C,-C f aralkyloxy group, 
5 provided that, when both rn = 1 and n = 1, R 1 represents said group of formula -A-R 8 ; 

R 2 represents a group of formula -B-R™ in which B represents a C,-C 4 alkyiene group, and R u represents 
an aryl group or an aromatic heterocyclic group having 5 or 6 ring atoms; 

70 R 3 represents a hydrogen atom; 

R 4 represents a hydrogen atom, a C r C 6 alkyl group, a C,-C 6 alkyl group having at least one of substituents - 
(q), a C,-C 5 alkenyl group, a C 2 -C 5 alkenyl group having at least one halogen substituent or a C-C* alkynyl 
group; 

75 

R s represents an isopropyl group, a cyclopentyl group, a cyclohexyl group or a phenyl group; 
R fi represents a C,-C s alkyl group; 

20 R 7 represents a substituted C 2 -C 6 alkyl group having at least one of substituents (r) or a substituted C 2 -C 6 
alkyi group having at least one of substituents (r) and at least one of substituents (f). defined in Claim 1; 

said heterocyclic groups and heterocyclic substituents have from 1 to 3 ring nitrogen and/or oxygen and/or 
sulphur hetero-atoms and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) 
25 and/or (i), defined in Claim 1 ; 



substituents ^hydroxy groups, C,-C 4 alkoxy groups, C 7 -C 9 aralkyloxy groups, C,-C 7 aliphatic carboxylic 
30 acyioxy groups, C.-C, alkylthio groups, C 7 -C 9 aralkylthio groups, C.-C* alkylsulphinyl groups, C,-C 4 alkylsul- 
phonyl groups, C,-C 7 aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups. C 2 -Cr 
alkoxycarbonylamino groups, Cg-C, 0 aralkyloxycarbonylamino groups, C,-C r aikoxycarbonyl groups, arylox- 
ycarbonyl groups, C B -C 10 aralkyloxycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups in which the 
alkyl part Is C r C 4 alkyl, dialkylcarbamoyl groups in which each alkyl part is C,-C* alkyl, thiocarbamoyl 
35 groups, alkyl(thiocarbamoyl) groups in which the alkyl part is C,-C 4 alkyl, dialkyl(thiocarbamoyl) groups in 
which each alkyl part is C,-C 4 , ureido groups, thioureido groups, d-C* cycloalkyl groups, Cs-C B cycioalkenyl 
groups, aryl groups, aromatic heterocyclic groups, halogen atoms, halomethyl groups, mercapto groups, 
amino groups, C,-C* alkylamino groups, dialkylamino groups in which each alkyl part is C,-C« alkyl, carboxy 
groups and guanidino groups; 

40 



substituents £rJ:amino groups, protected amino groups, C,-C 4 aminoalkylamino groups, aminoalkylaminoai- 
kylamino groups in which each alkyl part is C-C*. guanidino groups, substituted phenyl groups having at 
45 least one of substituents (n), and sulpho groups; and 



substituents {nl:C,-C* aminoaikyl groups and di-substituted C-C* alkoxy groups, in which one substituent is 
so the hydroxy group and the other is selected from amino groups, C,-C 4 alkylamino groups, dialkylamino 
groups in which each alkyl part is C-C* and heterocyclic groups. 

8. N a -[N-Nicotinoyl-3-(1-naphthyl)-alanyl-leucyl-statylHysinamide and pharmaceutical^ acceptable salts 
thereof. 

9. N e -[N-Nicotinoyl-3-(1-naphto and pharmaceutical^ acceptable salts 
ss thereof. 

10. N-(m-Aminomethylbenzyl)-[N^ and pharmaceuti- 
cal^ acceptable salts thereof. 
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11. N e -[N-Nicotinoyi-3^1-naph% and pharmaceutical^ ac- 
ceptable salts thereof. 

12. N € -[N-Picolinyl-3-(1-na^ and pharmaceutical^ ac- 
ceptable salts thereof. 

13. N € H^-Picolinyl-3-(1-naphthyl)-alanyHeucyl-statyl]-lysinol and pharmaceutical^ acceptable salts 
thereof. 

14. N a -[N-Bis(1-naphthylmethyl)acetyl-leucyl-statyl]-lysinol and pharmaceutically acceptable salts there- 
of. { 

1 5. Ethyl N t -[N-benzyloxycarbony l-3-(1 -naphthyl)-alanyl-3-(5-imidazolyi)-alany i-statyl]-lysinate and 

pharmaceutically acceptable salts thereof. 

16. N € -[N-Bis(1«naphthylmethyl)acetyl-leucyl-statyI]-lysine and pharmaceutically acceptable salts there- 
of. 

17. N 6 -[N-Bis(1-naphthylmethyl)acety^^ and pharmaceutically accept- 
able salts thereof. 

1 8. N € -{4-[N-Nicotinoy l-3-(1 -naphthyl)-alanyi-3-(4-thiazoly l)-aianylamino]-5-cyclohexy I-3- 
hydroxypentanoyl}-lysinamide and pharmaceutically acceptable salts thereof. 

1 9- N -(m-Aminomethy lbenzyi)-4-[N-nicotinoyl-3-(1 -naphthyl)-alanyl-3-(4-thiazolyl)-alany lamino}-5- 
cyc!ohexyl-3-hydroxypentanamide and pharmaceutically acceptable salts thereof. 

20. N a -[N-Nicotinoyl-3-(1-naphthyl)-alanyl-3^ and phar- 
maceutically acceptable salts thereof. v 

21. N e -[N -Nicotinoyl-3-(1-naphthyl)-alanyl-3-(4^ and phar- 
maceutically acceptable salts thereof. 

22. N e -{4-[N-Nicotinoyl-3-(1-napmhyl)-alanyl-3-(4-thia20lyl)-N-m 
hydroxypentanoyl}-lysinamide and pharmaceutically acceptable salts thereof. 

23. N e -tN-BisO-naphthyimethyl)acetyl-3-(5-imidazolyl)-alanyl-statyW and pharmaceutically 
acceptable salts thereof. 

24. A pharmaceutical composition for the treatment of angiotensin-induced hypertension comprising at 
least one renin inhibitor in admixture with a pharmaceutically acceptable carrier or diluent, wherein said 
renin inhibitor is at least one compound as claimed in any one of the preceding Claims. 

25. A composition according to Claim 24, formulated for oral administration. 

26. A composition according to Claim 24, formulated for parenteral administration. 

27. The use for the manufacture of a medicament for the treatment of angiotensin-induced hypertension 
of a compound according to any one of Claims 1 to 23. 

28. The use according to Claim 27, in which said medicament is formulated for oral administration. 

29. The use according to Claim 27, in which said medicament is formulated for parenteral administra- 
tion. 

30. A process for preparing a compound as claimed in any one of Claims 1 to 23, which comprises 
reacting together two compounds, one having a terminal carboxy group or reactive derivative thereof and 
the other having a terminal amino group or reactive derivative thereof, under conditions conventional for 
peptide synthesis, said two compounds corresponding to the fragments derivable by cleavage of any one of 
the peptide bonds A, B, C and D: 



(in which R'-R 7 m and n are as defined in Claim 1), and optionally subjecting the product to one or more of 
the reactions; acyl exchange, esterification, salification or conversion of any group represented by R* or R 7 



R 2 0 R 0 

1 I II I H 
R'-CH-CrN -CH-CtNH 
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to any other such group. 

31. A process for preparing a compound as claimed in any one of Claims 1 to 23, which comprises 
reacting together compounds of formulae: 

R'-CH(R 2 )-COOH (II) 
or a reactive derivative thereof, 

HN(R 1 )-CH(R>COOH (III) 
or a reactive derivative thereof, 

H»N-CH(CH 2 R s )-CH(OH).(CH 2 ) m -COOH (IV) 
or a reactive derivative thereof, 

optionally H a N-CH(R 6 )-C00H (V) 
75 or a reactive derivative thereof, and 

H 2 N-R 7 (VI) 

or a reactive derivative thereof 

20 (in which R'-R 7 and m are as defined in Claim 1) or reacting a peptide compound derivable by reaction of 
some of said compounds of formulae (II), (III). (IV), (V) or (VI) or said reactive derivatives with the remainder 
of said compounds or said reactive derivative(s) or with a peptide compound derivable by reaction of said 
remainder or reactive derivative(s) thereof, the reaction(s) being in an order corresponding to the order of 
the residues derived from said compounds of formulae (II), (III), (IV) and (VI) and optionally (V) in said 

25 compound of formula (I), and optionally subjecting the product to one or more of the reactions; acyi 
exchange, esterrfication, salification or conversion of any group represented by R 4 or R 7 to any other such 
group. 



30 
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Claims for the following Contracting States : AT; ES: 
1 . Process for preparing compounds of formula (I): 



R 5 



R 2 0 R k 0 CH 2 Q R 5 0 

t I II I II I II I II 7 (M 

R'-CH-CrN -CH-CtHH-CH-CHHCHoL-C-HH-ICH-CtMHL-R 7 (II 

/J 3 \ OH | \ 



45 



wherein: 

m is the cypher 0 or the integer 1; 
n is the cypher 0 or the integer 1 ; 

R 1 represents a group of formula -A-R 8 , 

wherein: A represents a C,-Cb alkylene group; and R B represents an aryl group, a heterocyclic group, a C 2 - 
C s aliphatic acyl group, a heterocyclic acyl group or an alkoxyalkoxy group in which each alkoxy part is Ci- 
C, 

a group of formula -CONR'R 10 , 

wherein R* and R 10 are the same or different and each represents a hydrogen atom, a C-C* alkyl group or a 
C,-C« alkyl group having at least one of substituents (a), defined below, 
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or a group of formula -NHCOR 11 , 

wherein R n represents a C-C alkyl group, a C,-Cto alkyl group having at least one of substituents (b), 
defined below, an aryl group, a heterocyclic group, a C-C alkoxy group, a C-C aikoxy group having at 
least one of substituents (c), defined b8low, an aralkyloxy group or an aryloxy group, 
s provided that when both m = 1 and n = 1, R 1 represents said group of formula -A-R" or said group of 
formula -CONR'R 10 ; 

R 2 represents a group of formula -B-R", 

wherein B represents a C,-C, 0 alkylene group and R u represents an aryl group or a heterocyclic group; 

70 

R 3 represents a hydrogen atom or a C-C* alkyl group; 

R* represents a C-Co alkyl group, a C,-C, 0 alkyl group having at least one of substituents (d) f defined 
below, a C-C alkenyl group, a C-C alkenyl group having at least one halogen substituent, a C-C alkynyl 
T5 group, a hydrogen atom or a C-C cycioalkyl group; 

R 5 represents an isopropyl group, a C-C cycioalkyl group or a phenyl group; 

R s represents a C-C alkyl group; 

20 

R 7 represents a C-C,,,. alkyl group having at least one of substituents (e), defined below, or a C-Co alkyl 
group having at least one of substituents (e) and at least one of substituents (f). defined below; 

said aryl groups and the aryl parts of said aryloxy, aralkyloxy, arylthio. aralkylthio, arylsulphinyl, arylsul- 
25 phony!, aromatic carboxylic acylamino, aralkyloxycarbonylamino, aryloxycarbonyl and aralkyloxycarbonyl 
groups are C-C* carbocyclic aryl groups which are unsubstituted or have at least one of substituents (d) 
and/or (g) and/or (h), defined below; 

the alkyl parts of said aralkyloxy, aralkylthio. aralkyloxycarbonylamino and aralkyloxycarbonyl groups have 
30 from 1 to 4 carbon atoms; 

said heterocyclic groups have from 5 to 14 ring atoms, of which from 1 to 5 are nitrogen and/or oxygen 
and/or sulphur hetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or 
(h) and/or (I), defined below; 



substituents (aVcarboxv groups, C-C alkoxycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups 
40 where the alkyl part is C-C and dialkylcarbamoyl groups where each alkyl part is C-C; 



substituents (b):C-C alkoxy groups, alkoxyalkoxy groups in which each aikoxy part is C-C alkoxy, halogen 
45 atoms, C-C alkoxycarbonyl groups, aralkyloxycarbonyl groups, aryl groups, heterocyclic groups, C-C 
aliphatic carboxylic acyl groups, aromatic carboxylic acyl groups, heterocyclic carboxylic acyl groups and 
aryloxy groups; 

50 

substituents (c): C-C alkoxy groups and alkoxyalkoxy groups where each aikoxy part is C-C*; 



55 substituents (d):hvdroxv groups, C-C alkoxy groups, aryloxy groups, aralkyloxy groups where the aikyl part 
is C-C, C-C aliphatic carboxylic acyloxy groups, C-C alkylthio groups, arylthio groups, aralkylthio groups 
where the alkyl part is C-C*, C-C alkylsulphinyl groups, C-C* alkylsulphonyl groups, arylsulphinyl groups, 
arylsulphonyl groups, C-C aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups, 
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Cj-C? alkoxycarbonylamino groups, aralkyloxycarbonylamino groups, Ci-Cr alkoxycarbonyl groups, arylox- 
ycarbonyl groups, araikyloxycarbonyl groups, C,-C 7 aliphatic carboxylic acyl groups, aromatic carboxylic 
acyl groups, heterocyclic carboxylic acyl groups, carbamoyl groups, alkylcarbamoyl groups where the alkyl 
part is C-C, dialkylcarbamoyl groups where each alkyl part is C,-C 4 , thiocarbamoyl groups, alkyl- 

s (thiocarbamoyl) groups where the alkyl part is C,-C*. dialkyl(thiocarbamoyl) groups where each alkyl part is 
C-Ci, ureido groups, alkylureido groups where the alkyl part is C,-C*. dialkylureido groups where each alkyl 
part is C,-C«, thioureido groups, alkyl(thioureido) groups where the alkyl part is C t -C«, dialkyl(thioureido) 
groups where each alkyl part is C,-C*. C 3 -C B cycloalkyl groups, C s -C 8 cycloalkenyl groups, aryl groups, 
heterocyclic groups, halogen atoms, mono-, di-and tri-halomethyl groups, mercapto groups, amino groups, 

io C,-C« alkylamino groups, dialkylamino groups where each alkyl part is C,-C<, carboxy groups, guanidino 
groups and guanidino groups having at least one C,-C 4 alkyl substituent; 



;s substituents (e): amino groups, protected amino groups, aminoalkyiamino groups where the alkyl part is d- 
C* and one or both amino parts may be unsubstituted or have a C,-Ci alkyl substituent, aminoalkylaminoal- 
kyiamino groups where each alkyl part is C,-C« and any amino part may be unsubstituted or have a C-C* 
alkyl substituent guanidino groups, guanidino groups having at least one C,-C« alkyl substituent phenyl 
groups substituted by at least one C-C* aminoalkyl substituent, phenyl groups substituted by at least one 

20 substituted C,-C« hydroxyalkoxy group said hydroxy alkoxy group having at least one of substituents (j), 
defined below, and sulpho groups; 



25 substituents {Qrhydroxy groups, carboxy groups, C 2 -C s alkoxycarbonyl groups, carbamoyl groups, alkylcar- 
bamoyl group where the alkyl part is C,-C* and dialkylcarbamoyl groups where each alkyl part is C.-C*; 



30 substituents (q): hydroxy groups, C.-C* alkoxy groups, halogen atoms, aryl groups, &-C 8 cycloalkyl groups, 
CrCi alkylamino groups, dialkylamino groups where each alkyl part is C.-C*, (C.-C* hydroxyalkyl)amino 
groups, di(C,-C« hydroxyalkyl)amino groups and heterocyclic groups; 



substituents (h): C,-C« alkyl groups, nitro groups, cyano groups, C 3 -C 5 aikenoyl groups, C s -Cs alkenoyl 
groups having at least one of substituents (d) and C,-C< alkyl groups having at least one of substituents (g); 



substituents {Qroxygen atoms; and 



45 substituents (Qiamino groups, C-C* alkylamino groups, dialkylamino groups where each alkyl part is C,-C«, 
heterocyclic groups and heterocyclic-substituted CrCi alkylamino groups; 

and pharmaceutical^ acceptable salts thereof, which comprises reacting together two compounds, one 
having a terminal carboxy group or reactive derivative thereof and the other having a terminal amino group 
or reactive derivative thereof, under conditions conventional for peptide synthesis, said two compounds 
so corresponding to the fragments derivable by cleavage of any one of the peptide bonds KB, C and D, and 
optionally subjecting the product to one or more of the reactions: acyl exchange, esterification, salification 
or conversion of any group represented by R* and R' to any other group within the respective definitions. 
2. A process as claimed in Claim 1 , which comprises reacting together compounds of formulae: 

55 R 1 -CH(R 2 )-COOH (II) 

or a reactive derivative thereof. 

HN(R 3 )-CH(R*)-COOH (III) 
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5 



30 



35 



50 



or a reactive derivative thereof, 

H 2 N-CH(CH 2 R s )-CH(OH)-(CH 2 ) m -COOH (IV) 
or a reactive derivative thereof, 

optionally H 2 N-CH(R fi )-COOH (V) 
or a reactive derivative thereof, and 



HjN-R 7 (VI) 
70 or a reactive derivative thereof 

(in which R\ R 2 , R\ R 4 , R s . R 6 , R 7 and m are as defined in Claim 1) or reacting a peptide compound 
derivable by reaction of some of said compounds of formulae (II), (III), (IV), (V) or (VI) or said reactive 
derivatives with the remainder of said compounds or said reactive derivative(s) or with a peptide compound 

75 derivable by reaction of said remainder or reactive derivative(s) thereof, the reactions) being in an order 
corresponding to the order of the residues derived from said compounds of formulae (II), (III), (IV) and (VI) 
and optionally (V) in said compound of formula (i), and optionally subjecting the product to one or more of 
the reactions: acyl exchange, esterification, salification or conversion of any group represented by R 4 and R' 
to any other group within the respective definitions. 

20 3. A process according to Claim 2, which comprises reacting a carboxylic acid compound of formula • 
(VII): 

R tb -CH(R 2a )-CO-NR I -CH(R 4a )-COOH (VII) - 

25 (in which R J is as defined in Claim 1 and R 1b , R^and R 4 ® represent any group defined in Claim 1 for R\ R 3 
and R 4 , respectively, but in which any reactive group is optionally protected) or a reactive derivative thereof 
with an amino compound of formula (VIII): 



55 



R 



5 



CH 7 OH 0 R 5 0 

i i ii i » 7 , imi\ 

H 2 N -C H -CH - {C H 2 ) m — C -N H - (CH- C-M H } n -R 7 a mui 



(in which R s , R 6 f m and n are as defined in Claim 1 and R 7e represents any group defined for R 7 in Claim 1 , 
but in which any reactive group is optionally protected) or with a reactive derivative thereof. 
40 4. A process according to Claim 2, which comprises reacting a carboxylic add compound of formula - 
(IX): 

R^-CH^KOOH (IX) 

45 (in which R lb and R 2 * are as defined in Claim 3) or a reactive derivative thereof is reacted with an amino 
compound of formula (X): 



R 5 

R U 0 CH 2 OH 0 R 6 g 

, I II I I II I II 7i /vi 

HN(R 3 )-CH-C-NH-CH -CH-(CH 2 l m -C -NH-(CH-C-NH) n -R /a (XI 

(in which R 1 , R 4 * , R 5 . R*. R 7a , m and q are as defined in Claims 1 and 3) or with a reactive derivative 
thereof. 
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5. A process according to Claim 2, which comprises the steps: 

(a) reacting a compound of formula (IX) (defined in Claim 4) or a reactive derivative thereof with an 
amino compound of formula (XI): 

5 



70 



R U 0 CH 2 OH 0 
I II I I || 



HN(R 3 KH-C-NH-CH-CH-(CH ? ) -C-0R 13 (XI) 



2'm 

75 (in which R\ R 43 , R s and rp. are as defined in Claims 1 and 3 and R" represents a lower alkyi group or an 
aralkyl group) or with a reactive derivative thereof, to give a compound of formula (XII): 



20 



25 



30 
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SO 



f 

R 2a 0 R U 0 CH 2 OH 0 

1h 1 I' 1 » ' I I' n 

R lb -CH-C-N-CH-C-NH-CH-CH-{CH 2 l nr C-0R u (XII) 

J3 



(in which R 1b ( R 2 * R 3 , R 4a t R s ( R 13 and m are as defined in Claims 1 and 3); 

(b) If necessary, removing the alkyl or aralkyl group R 11 to convert the compound of formula (XII) to 
the free acid and/or converting said compound of formula (XII) or said free acid to a reactive derivative 
thereof; and 

(c) reacting the product of step (a) or (b) with an amino compound of formula (XIII): 
HxN-CCHtR^-CO-NHJn-R 76 (XIII) 

(in which R 6 , R 7a and n are as defined in Claims 1 and 3) or with a reactive derivative thereof, to give a 
compound of formula (la): 

R 5 

R 2a 0 R U 0 CH 2 OH 0 R 6 0 

H 1h — CH-C-H-CH-C-HH-CH— CH-{CH 2 ) m -C-KH-[CH-C-NH) n -R 7a (Ul 
R3 



(in which R 1b ( R 2 *, R 1 , R 4 *. R 5 , R 6 , R 7a t m. and n are as defined in Claims 1 and 3). 
6. A process as claimed in any one of Claims 1 to 5, wherein: 

55 m is the cypher 0 or the integer 1 ; 

A is the cypher 0 or the integer 1 ; 
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R 1 represents a group of formula -A-R 8 

wherein A represents a C-C* aikylene group and R 8 represents an aryl group, an aromatic heterocyclic 
group, a C,-C 5 aliphatic carboxyiic acyl group or a heterocyclic carboxylic acyl group, 

5 an alkylcarbamoyl group in which the aikyl part is C,-C 4 alkyl, a dialkylcarbamoyi group in which each aikyl 
part is C,-C« alkyl, a substituted alkylcarbamoyl group in which the alkyl part is C,-C* alkyl and has at least 
one carboxy substituent, a substituted dialkylcarbamoyi group in which each alkyl part is C-C* alkyl and in 
which at least one of said alkyl parts has at least one carboxy substituent, or a group of formula -NHCOR" 
wherein R" represents a C.-C* alkyl group, a C,-C, aralkyl group, a C-C* alkyl group having a heterocyclic 

to substituent, an aryl group, a heterocyclic group, a C.-C* aikoxy group, an alkoxyalkoxyalkoxy group in which 
each aikoxy part is C-C* or a C 7 -C 0 aralkyloxy group, 

provided that, when both m = 1 and n = 1. R 1 represents said group of formula -A-R 8 or said alkylcarbamoyl. 
dialkylcarbamoyi, substituted alkylcarbamoyl or substituted dialkylcarbamoyi group; 

75 R a represents a group of formula -B-R", in which B represents a CT-C* aikylene group and R tt represents an 
aryl group or an aromatic heterocyclic group; 

R l represents a hydrogen atom or a methyl group; 

20 R* represents a hydrogen atom, a C<-C alkyl group, a C,-C s alkyl group having at least one of substituents - 
(k), a C 3 or C* alkenyl group or a C 3 or C» alkynyl group; 

R 5 represents an isopropyl group, a C 5 or C 6 cycioalkyl group or a phenyl group; 
25 R* represents a C,-C« alkyl group; 

R r represents a substituted C 2 -C 6 alkyl group having at least one of substituents (m) or a substituted C-C* 
alkyl group having at least one of substituents (m) and at least one of substituents (f), defined in Claim 1; 

so said heterocyclic groups have 5 or 6 ring atoms, of which from 1 to 3 are nitrogen and/or oxygen and/or 
sulphur hetero-atoms, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) 
and/or (i), defined in Claim 1; 



35 

substituents flc}: hydroxy groups. C,-C« aikoxy groups, C-C. alkylthio groups, C.-C aliphatic carboxylic 
acylamino groups, C*-C, alkoxycarbonylamino groups, C r C« aralkyloxycarbonylamino groups, Cj-C, alkox- 
ycarbonyl groups, carbamoyl groups, alkylcarbamoyl - groups in which the alkyl part is C,-C* alkyl, 
40 dialkylcarbamoyi groups in which each alkyl part is C-C* alkyl, cycloalkyr groups, aryl groups, 
aromatic heterocyclic groups, mercapto groups, amino groups, alkylamino groups in which the alkyl part is 
CrC* alkyl, dialkylamino groups in which each alkyl part is C.-C. alkyl, carboxy groups, guanidino groups, 
alkylguanfdino groups in which the alkyl part is C.-C, and dialkylguanidino groups in which each alkyl part is 

Ci"C4l 

45 



substituents (m): amino groups, protected amino groups, C,-C* aminoaikylamino groups, aminoalkylaminoal- 
kylamino groups in which each alkyl part is C,-C*. guanidino groups, alkylguanidino groups in which the 
50 alkyl part is Ci-C» t dialkylguanidino groups in which each alkyl part is C,-C«, substituted phenyl groups 
having at least one of substituents (n) and sulpho groups; and 
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substituents fnliC-C* aminoaikyl groups and di-substituted C.-G. alkoxy groups, in which one substituent is 
the hydroxy group and the other is selected from amino groups. C.-C* alkyiamino groups, diaikylamino 
groups in which each alkyl part is C.-C* and heterocyclic groups. 
7. A process as claimed in any one of Claims 1 to 5, wherein: 

01 is 1; 

n is 0; 

FT represents a group of formula -A-R fl 

in which A represents a C, or C 2 alkylene group and R B represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 

an alkylcarbamoyl group in which the alkyl part is C ( -C 4 alkyl, a dialkylcarbamoyl group in which each alkyl 
part is C,-C, alkyl, a carboxyaikylcarbamoyl group in which the alkyl part is C.-C, alkyl, or a group of 
formula -NHCOFT 

in which R" represents a C.-C, alkyl group, a C-C, alkyl group having a heterocyclic substituent, a phenyl 
group, a phenyl group having at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1 f a 
nitrogen-containing heterocyclic group or a Cr-C* aralkyloxy group; 

R 2 represents a group of formula -B-R 11 in which B represents a C, or C* alkylene group, and R 12 represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R T represents a hydrogen atom or a methyl group; 1 

R 4 represents a C,-C 6 alkyl group, a phenylalkyl group in which the alkyl part is C,-C $ alkyl and the phenyl 
group is unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a C r C 6 
alkyl group having an aromatic heterocyclic substituent. a C 3 or C* alkenyl group or a C 3 or C« alkynyl 
group; 

R s represents an isopropyl group, a C* or C« cycloalkyl group or a phenyl group; 

R 7 represents a substituted C a -C* alkyl group having at least one of substituents (o) or a substituted C^C 6 
alkyl group having at least one of substituents (o) and at least one of substituents (p); 

said heterocyclic groups have 5 or 6 ring atoms of which 1 or 2 are nitrogen and/or oxygen and/or sulphur 
hetero-atorns, and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) and/or (i) 
defined in Claim 1; 



substituents {oj: amino groups, protected amino groups, guanidino groups and phenyl groups having a C, or 
C aminoaikyl substituent; and 



substituents {^hydroxy groups, carboxy groups, C-Cs alkoxycarbonyl groups and carbamoyl groups. 
8. A process as claimed in any one of Claims 1 to 5. wherein: 

02 is t; 
n is 1; 

R 1 represents a group of formula -A-R 8 

in which A represents a C, or C, alkylene group and R B represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 

an alkylcarbamoyl group in which the alkyl part is C,-C 4 , a dialkylcarbamoyl group in which each alkyl part 
is C-C. or a carboxyaikylcarbamoyl group in which the alkyl part is C.-C*; 
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R* represents a group of formula -B-FT 2 , in which B represents a C, or & alkyiene group and R u represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

R* represents a C,-C 6 alkyl group, a phenyiaikyl group in which the alkyl part is C,-C 6 and the phenyl part is 
unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a C.-C 6 alkyl 
group having an aromatic heterocyclic substituent, a C 3 or C* alkenyl group or a C-C* alkynyl group; 

R 5 represents an isopropyi group, a cyclopentyl group, a cyclohexyl group or a phenyl group; 

R B represents a C, or C» alkyl group; 

R 7 represents a substituted C*-C 6 alkyl group having at least one of substituents (o) or a substituted C^Cs 
alkyl group having at least one of substituents (o) and at least one of substituents (p); 

said heterocyclic groups have 5 or 6 ring atoms, of which 1 or 2 are nitrogen and/or oxygen and/or sulphur 
hetero-atoms, said heterocyclic group being unsubstituted or having at least one of substituents (d) and/or - 
(g) and/or (h) defined in Claim 1; 



substituents {ofcamino groups, protected amino groups, guanidino groups and phenyl groups having a C, or 
C» aminoalkyl substituent; and 



substituents (p):h ydroxy groups, carboxy groups. C-C s alkoxycarbonyl groups and carbamoyl groups. 
9. A process as claimed in any one of Claims 1 to 5, wherein: 

m and n are both 0; 

R 1 represents a group of formula -A-R 8 , 

in which A represents a C, or C* alkyiene group, and R B represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 

an alkylcarbamoyl group in which the alkyl part is C.-C*, a dialkylcarbamoyi group in which each alkyl part 
is C,-C* f a carboxyalkylcarbamoyl group in which the alkyl part is C,-C« or a group of formula -NHCOR 11 , 
in which R" represents a C,-C« alkyl group, a C.-C* alkyl group having a heterocyclic substituent, a phenyl 
group, a phenyl group having at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a 
nitrogen-containing heterocyclic group or a Cr-C* aralkyloxy group; 

R a represents a group of formula -B-R' 1 in which B represents a C, or C 2 alkyiene group and R 12 represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

R' represents a C.-C* alkyl group, a phenyiaikyl group in which the alkyl part is C,-C 6 and the phenyl part is 
unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a C,-C 6 alkyl 
group having an aromatic heterocyclic substituent, a C, or & alkenyl group or a C, or C 4 alkynyl group; 

R s represents an isopropyi group, a cyclopentyl group, a cyclohexyl group or a phenyl group; 

R' represents a substituted C 2 -C* alkyl group having at least one of substituents (o) or a substituted C 2 -C fi 
alkyl group having at least one of substituents (o) and at least one of substituents (p); 

said heterocyclic groups and said heterocyclic substituents have 5 or 6 ring atoms of which 1 or 2 are 
nitrogen and/or oxygen and/or sulphur hetero-atoms. and are unsubstituted or have at least one of 
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substituents (d) and/or (g) and/or (h), defined in Claim 1 ; 



5 substituents &l:amino groups, protected amino groups, guanidino groups and phenyl groups having a C, or 
C a aminoalkyl substituent; and 



10 substituents {^hydroxy groups, carboxy groups, C z -C s alkoxycarbonyl groups and carbamoyl groups. 
10. A process as claimed in any one of Claims 1 to 5, wherein: 

m is 1; 

is n is 0; 

R 1 represents a group of formula -A-R" 

in which A represents a C, or 0 7 alkyiene group and R* represents a phenyl group, a naphthyl group or a 
nitrogen-containing aromatic heterocyclic group, 
20 an alkylcarbamoyl group in which the alkyl part is C,-C« alkyl, a dialkylcarbamoyl group in which each alkyl 
part is C,-C« alkyl or a group of formula -NHCOR", 

in which R" represents a C,-C» alkyl group, a C,-C« alkyl group having a heterocyclic substituent or a 
nitrogen-containing heterocyclic group; 

25 R 2 represents a group of formula -B-R 12 , in which B represents a C, or C 2 alkyiene group and R ,a represents 
a phenyl group, a naphthyl group or a nitrogen-containing aromatic heterocyclic group; 

R 3 represents a hydrogen atom or a methyl group; 

30 R* represents a C 3 or C* alkyl group, a phenylalkyl group in which the alkyl part is C, or C t alkyl and the 
phenyl part is unsubstituted or has at least one of substituents (d) and/or (g) and/or (h) defined in Claim 1, a 
C, or Cj alkyl group having an aromatic heterocyclic substituent, a & or C* alkenyl group or a & or C* 
aikynyl group; 

as R s represents an isopropyl group or a cyclohexyl group; 

R 7 represents a substituted C,-C« alkyl group having at least one substituent selected from amino groups 
and protected amino groups or a substituted Ca-C fi alkyl group having at least one substituent selected from 
amino groups and protected amino groups and at least one of substituents (p); and 



substituents le&hydroxy groups, carboxy groups, C a -C 5 alkoxycartxmyl groups and carbamoyl groups. 
1 1 . A process as claimed in any one of Claims 1 to 5, wherein: 

45 

m is 1; 

n is the cypher 0 or the integer 1 ; 

so R 1 represents a group of formula -A-R", 

wherein A represents a C,-C« alkyiene group and R 8 represents an aryl group or an aromatic heterocyclic 
group having 5 or 6 ring atoms, 
or a group of formula -NHCOR", 

wherein R" represents a C.-C* alkyl group a C 7 -C, aralkyl group, a C,-C« alkyl group having a heterocyclic 
55 substituent wherein the heterocyclic substituent has 5 or 6 ring atoms, an aryl group, an aromatic 
heterocyclic group having from 5 to 10 ring atoms, a C,-C 4 aikoxy group or a C*-C 9 aralkyloxy group, 
provided that, when both m = 1 and n=1, R 1 represents said group of formula -A-R 8 ; 
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R 2 represents a group of formula in -8-R n , in which B represents a C-& alkylene group, and R 12 represents 
an aryl group or an aromatic heterocyclic group having 5 or 6 ring atoms; 

R 3 represents a hydrogen atom; 

5 

R* represents a hydrogen atom, a CrC 6 alkyl group, a C.-C, alkyl group having at least one of substituents - 
(q), a C 2 -C 5 alkeny! group, a C 2 -Cs aikenyl group having at least one halogen substituent or a C 2 -Cs alkynyi 
group; 

to R 5 represents an isopropyl group, a cyclopentyl group, a cyclohexyl group or a phenyl group; 
R 6 represents a C,-C 5 alkyl group; 

R 7 represents a substituted C*-C 6 alkyl group having at least one of substituents (r) or a substituted C,-C 6 
T5 alkyl group having at least one of substituents (r) and at least one of substituents {f)» defined in Claim 1; 

said heterocyclic groups and heterocyclic substituents have from 1 to 3 ring nitrogen and/or oxygen and/or 
sulphur hetero-atoms and are unsubstituted or have at least one of substituents (d) and/or (g) and/or (h) 
and/or (i) r defined in Claim 1; 



substituents (a): hydroxy groups. C,-C* alkoxy groups. O-C* aralkyloxy groups. C-Ct aliphatic carboxylic 
acyloxy groups. C,-C, alkylthio groups. C*-Ca aralkyithio groups. C,-C* alkyisulphinyl groups. C-C* alkylsul- 

25 phonyl groups. C,-C 7 aliphatic carboxylic acylamino groups, aromatic carboxylic acylamino groups. C 2 -Cr 
alkoxycarbonylamino groups. C fl -Ci„ aralkyloxycarbonylamino groups. Ci-Cr alkoxycarbonyl groups, aryiox- 
ycarbonyl groups, C,-C t c aralkyloxycarbonyl groups, carbamoyl groups, alkylcarbamoyl groups in which the 
alkyl part is C,-C* alkyl. dial ky (carbamoyl groups in which each alkyl part is C.-C* alkyi, thiocarbamoyl 
groups, alkyl(thiocarbamoyl) groups in which the alkyl part is C.-C 4 alkyl, dialkyl(thiocarbamoyi) groups in 

30 which each alkyl part is C,-C«, ureido groups, thioureido groups. C,-G, cycloalkyl groups, Cs-C, cycloalkenyl 
groups, aryl groups, aromatic heterocyclic groups, halogen atoms, halomethyl groups, mercapto groups, 
amino groups, Cr& alkylamino groups, diaikylamino groups in which each alkyl part is C.-C* alkyl, carboxy 
groups and guanidino groups; 

35 

substituents ftlramino groups, protected amino groups. C.-C* aminoalkylamino groups, aminoaikylaminoal- 
kylamino groups in which each alkyl part is C,-C*. guanidino groups, substituted phenyl groups having at 
least one of substituents (n). and sulpho groups; and 



substituents inJrC-C* aminoalkyl groups and di-substftuted C.-C* alkoxy groups, in which one substituent is 
the hydroxy group and the other is selected from amino groups. C.-C* alkylamino groups, diaikylamino 
45 groups in which each alkyl part is C,-C 4 and heterocyclic groups. 

12. A process according to any one of Claims 1 to 5, wherein the reagents and reaction conditions are 
so selected as to prepare: 

N ff -fJi-nicotinoyi-3-{1-naphthyl)-alanyl-leucyl-statylHysinamide 

50 

N e -[N<iicotinoyl-3-(1<iaphthyl)-alanyl-leucyl-statyll-iysinol 
N -(nvaminomethy lbenzyl)-[N-"»cotinoyl-3-{1 -naphthy l)-alany l-leucyl-statinlamide 
55 N € -[N-nicotinoyl-3-(1 -naphthyi)-alanyl-3-(4-thia2olyl)-alanyl-statylhlysinol 
N*-[N-picoliny!-3^1 -naphthyl^ 
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N € -0^picolinyl-3-(1-naphthyl)-aIanyl-ieucyl-statyI]-lysinol 

N a -[N-bis(1-naphthy(methyl)acetyl-leucyl-statyl>lysinol 
5 N*-[N-benzylo^^ 

N 6 -[N-bis{1-naphthylmethyl)acetyl-leucyi-statylhlysine 
NMN*is(1-naphthylmemyI^ 

r4 € {4^-nicotinoyl-3-(1-naphthy^ 
hydroxypentanoyl}-lysinamid8 

tt a -[N-nicotinoyW-(lHiaph^ 
^U*nicotinoyl-3-(1^aphthyl)-al^ 

pentanoyl}-lysinamide ' ' * 

^ 6 ^b's(1^aphthylmethyJ)acetyl-3-^-imida2olyl)-alanyl-statyWeucylhly3inol 
or a pharmaceutically acceptable salt thereof. 

of alLZnTo^ * 3 mediCam9nt f ° r thS ° f an9i0tensi " induced «W*«-an 

30 

R5 

7 L I 

? 0 ? 0 CH 2 0 R 6 0 

■ l i ii i ii i n i h 

R'-CH-C-N-CH-C-NH-CH-CH-fCH^-C-HH-fCH-C-HHI^R 7 fi] 
R 3 OH 



40 

i^^'tS^ ^ " " d9flned ^ ^ ° f ° lalmS 1 ^ 6 to 11) * 8 P^ceutically 
14. The use according to Claim 13, In which said compound is: 
45 N a lN^icotinoyh3^1-naphmW^ 

H e -iN-nicotinoyl-3-(1-naphthyl)-alanyl-leucyl-statylHysinol 



55 



N € ^icotirroyh3^1-naph^ 
NMNi>ico!inyl-3-(1^aph^ 

N € -[N-picolinyl-3-{1 -naphthy l>-alanyHeucyl-staty fl-rysinol 
N °-{N-bis(l -naphthylmethy l)acety Heucy l-statylHysinol 
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N € -[N-benzyloxycarbonyl-3-(1-naphthy^ 

N € -[N-bis(1-naphthylmethyl)acetyl-leucyl-statyi]-lysine 

5 N*-[N-bis(1-naphthylmethyl)ace^ 

N^4-[N- n icotinoyl-3-(1-naphthyl)-aianyl-3-(4-thiazolyl)-alanylam 
pentanoyl}-lysinamide 

10 N-(m -aminomethylbenzyl)-4-[NHiicotinoyl^ 
hydroxypentanamide 

^a.[N-nicotinoyl-3-(1-naphthyl)-a!anyl-3-(5-imida2olyI)-N-methy 
75 N e -IIl^icotinoyl-3-(1-naphthyl)-aianyl-3-(4-thia20lyO 

N€-^4-[N-nicotinoyl-3-(1 -naphthyl)-alanyl-3-(4-thiazolyl)-N-methyl-alanyiaminoh6-cyclohe^ 
hydroxypentanoyl}-lysinamide 

20 N e ^4Dis(lHiaphthylmethyl)a^^ 

or a pharmaceutically acceptable salt thereof. 

15. The use according to Claim 13 or Claim 14, in which said medicament is formulated for oral 
administration. 

25 16. The use according to Claim 13 or Claim 14, in which said medicament is formulated for parenteral 
administration. 
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